Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



l^fiv. 




&/• 



"cases," which so largely expand the ordinary text-book. 

These maQuais will form an admirable collection of advanced 
lectures, useful alike to the medical student and the practitioner: 
to the latter, too busy to search through elaborate treatises for what 
he wants to know, they will prove of inestimable value ; to the 
former they will afford safe guides to the essential points of study. 

The Saunders New Series of Manuals are conceded to 
be superior to any similar books now on the market. No other 
manuals afford so much information in such a concise and avail- 
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PREFACE TO THE SECOND EDITION. 



It should be borne in mind that this little volume was 
written to aid a graduate or under-graduate student to acquire 
with as little reading as possible those rudiments of Otology 
essential before beginning ward class work in an ear dispensary ; 
and the form of question and answer has often aided the au- 
thor in his endeavor to render the text as concise and lucid as 
possible. 

That quiz compends are sometimes used as a means of 
" brushing up for examination " is probably lamentable, but, 
when written for that purpose, "the responsibility of their 
production rests not with the author nor the publisher, but 
with the existing examining bodies '* (review of first edition 
in Birmingham Review, Birmingham, Eng., January, 1895). 
The training of his judgment and the skill of eye and hand 
that a student can acquire in a properly conducted ward class 
by actual work in an ear dispensary are of much more prac- 
tical value than any knowledge to be obtained by reading 
books or listening to lectures ; and it is certainly lamentable 
that the student's otological knowledge is often judged solely 
by his ability to describe pathological conditions that he is 
incapable of recognizing and therapeutic manoeuvres that he 
is incapable of performing. 

9 



10 PREFACE TO THE SECOND EDITION. 

The text of the first edition remains practically unchanged, 
but numerous additions have been made, especially in regard 
to the newer surgical procedures ; especial care has also been 
taken to state clearly the applicability of each procedure, and 
what advantage to the patient, if any, can reasonably be 
expected to result from its performance. Where a modern 
otological operation has been developed from an older surgical 
procedure, the history of the subject is briefly stated. 

A number of new illustrations have been added to those of 
the first edition, most of them being made from original draw- 
ings of specimens belonging to the author. The fact that 
medical students rarely open the human ear in the dissecting 
room has received attention, and directions are given for 
making sections through the ear in such a manner as to dis- 
play to the greatest advantage the anatomical peculiarities 
that are of pathological or surgical interest. 

E. B. GLEASON. 
41 South Nineteenth Street, 

Philadelphia, October, 1897. 
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This little book has been written mainly for physicians who 
may desire to take a post-graduate course in Otology, in order 
to enable them, with as little preliminary reading as possible, 
to acquire the rudimentary facts of Otology which are essen- 
tial to appreciate properly what is seen and heard in the 
actual work of an ear dispensary. For this purpose a quiz- 
corn pend is undoubtedly of greater value than is a large text- 
book, no matter how great is the excellence of the latter. 

The book is also designed to supplement the necessarily 
brief course of lectures that undergraduates receive in Otol- 
ogy, and to serve as a manual of reference during the period 
of their practice-work in the dispensary. 

The effort has been made to state the Essentials of Otology 
concisely, without sacrificing accuracy to brevity. The diag- 
nosis and treatment of diseases of the Ear have been simplified 
as much as possible, and in most instances the Author has 
contented himself with only stating tlie treatment which in his 
personal experience proved most efficacious in the majority 
of cases, without in every instance acknowledging the source 
from which the plan of treatment was originally derived. 

The Author wishes, however, to express his indebtedness to 
the standard manuals and text-books of Otology, and to the 
writings of the numerous authors found in current medical 
literature, for aid afforded in the preparation of this little 
volume, and also to his assistant, Dr. E. A. Crueger, for the 
proof-reading and the preparation of the Index. 

41 S. Nineteenth Street, 
September, 1894. 
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ESSENTIALS OF DISEASES OF THE EAB 



ANATOMY OF THE EAR. 

Into what anatomical parts is the ear divided for conve-1 
nience of study ? 

The external ear, compriaing the auricle, or pinna, and the external 
auditoi? caoal ; the middle ear, comprising the membrana tympanl, 




cavity of the tympanum, the mastoid celb, and the Euat-nchian tube;] 
the iiite.rmil ear, or labyrinth, comprising the veatihule, the m 
cnlar canals, the cochlea, and the auditory nerve {Fig. 1). 
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Deacribe the auricle or pinna. ^M 

Tlie auriole is an irregular niasB of reticular cartilage deficient at 

oertain parts, where it ia connected by filrouB tissue and muBcIca 

(Fig. 2). The cartilage IB covered by pericliondrium, outside orwbiuli 

ia firmly-adherent Bkin, contain- 

^"^- ^ ing sweat and sebaceous glands. 

Mention tbe names given to 

the elevations and de- 

presaiona of the pinna. 




Ht'lis 



iiilic: 



, f„s^ 



nf thy 



e the uttoIenB, attrahen 



liclix, t'ufi^a of the antihelix, 
tragus, aiititraguB, concha, and 
lobule (Fig. 3). 

Name the muBcIes of the au- 
ricle. 
Those on the anta-Ior surfece 
are the tragicUB, the antitragibiis, 
the helix major, and the helix 
minor. Those on the posterior 
surFace are the transveisua sm- 
riculse and the obIic[Viua auric- 
ula. Those which connect the 
auricle with the side of the head 
and move the pinna as a whole 
id retrahens aurcni {Fig. 2). 



What is the lobule of the ear ? 

The inferior, soft, pendulous part of the jiinna, consiating of fat 
and connective tissue covei'ed by skin (Fig, '-i). 

Mention the vessels and nerves of the auricle. 

The artmes are the anterior auricular branch of the temporal 
artery; the poaterior auricular artery, a branch of the external 
carotid ; and the auricidar branch of the occipital artery. Corae- 
Bponding veins accompany the arteries. Tlie posterior auricular 
arterj- is sometimes cut V "Wild's inciBion" through the tissues 
over the mastoid bone, and causes a aoniewliat profuse hemorrhanfl, 
which, however, is readily controlled. 



ANATOMY OF TUB SAB. ]<) 

The tiereet are the aurieularis magoua, from the cervical plexus; 
posterior auricular, from the fecial nerve ; the auricular branch 
(Arnold's), from the pneumofjaatric ; the auricular teiuporal, from 
the inferior niasillary division of the tifth nerve ; and branches fi 

the occipiuilia luajnr and minor. 
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Describe tlie external auditory meatua. 

The external auditory canal is composed of a eartilaginouB and a 
bony portion. It is about 1 1 inches in length, the eartilaginoue 
portion being about half an inch 
in length, and forming rather less 
than one-half the canal, which 
extends from the concha to the 
drum-head. The eitlenial audi- 
tory meatua ia lined with a con- 
tinuation of the skin of the 
auricle, which within the canal 
contains hair-follicles and ceru- 
tninona glands. These glands are 
most numcrouB at the junction 
of the cartilaginous and bony 
portions. Thecourseof thecanal 
is generally described as that of 
a spiral turned anteriorly inward 
and downward ; but in some in- Mnna or Auricle (Uraj). 

dividuals the canal is so straight 

that the drum-head may be inspected by simply illuminating the 
ninal by reflected light. 

It should be borne in uiind that the auditor}' canal Is narrowest 
near its central portion, beyond wliich it again expands into a srori 
of pouch terminating at the drum-head — an anatomical construction 
which adds somewhat to the difficulties of removing a foreign body 
should it penetrate beyond the narrowest portion of the canal. 

Pressure in front of the tragus nsnally closes the lumen of the 
canal ; and. owing to thia valve-like arrangementi the entrance of 
water and other foreign bodies into the canal is rendered more 
difficult The most striking featurea of the cartilaginous meatus 
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are the inuisurre Siiiiluriui, whidi completely divide the cjirtilage 
into three halt' rings, united by fibro-elaslie tissue. 

DeBciibe tbe membiana tTntpani. 

The membraiia tyiupani is a thin, elaatio membrane stretched 
obliquely acrose the fundus of the external auditory canal in such a, 
manner that its upper and posterior portion is moat external. It is 
divided horizontally by the anterior and posterior folds into two 
unequal portions— the membrana flaeeida, or Shrapnell's membrane, 
and the merabrana t«nsor or membrana vibraus (Fig. 4). 

Shrapnell's membrane is composed of skin from the auditoty 
canal, and of loose cellular tissue, covered by the mucous membrane 
of the tympanum, on iW inner eurfaoe. Bridging 
'*■■ ■ a noteh in the bony ring, the inoisura llivini, 

to which it is attached, it passes downward in 
front of the 'iltifi, or upper chamber of the tym- 
panum. Between Shrapnell's membrane and the 
neck of the malleus is a pouch or space iialled 
" Prussak's space," which sometimes becomes dis- 
tended with pus during attacks of acute catarrh of 
ihe middle ear. Under such eircumstances a punc- 
ture through Shrapnell's membrane, just above the 
uhort process, will evacuate the pus contained in 
the Prussak space and instantly relieve paia 
fiaocirla or siinip- The membrana vibrana, or membrana tensor, is 
r"'ateX*"ib?a- pearly-white in color and is polished on ita outer 
c,' short proBBss; surface. It consists of three layers — a dermic, 
c, Incndo-Btape- formed by a continuation of the skin of the audi- 
aiaianicuiation; t^^y cHnal ; a fibrous {membrana propria), conwst- 
die; r umbo- a inp of fibres radiating from a point near the oentTB 
cone of lighi. to the circumference and circular fibres, which are 

so numerous at the periphery as to form a dense 
ring around the attached margin of the membrana vibrans, and a 
nincouB layer continuous with the mucous membrane of the tym- 
pa_num. The handle, or manubrium, of the malleus is fixed between 
Ihe radiating and circular fibreji of the membrana propria. The 
outer surface of the dnim-head fiices downward, forward, a 
^ard at an angle of fifty-five degrees with the axis of the a 
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ANATOMV IlK TLE EAR. 21 

canal Ita outer aurfaue is concave. From nlmve, tlie malleus haDdlu 
way bo seen extending downward and somewhat backward from a 
tubercle, its abort proeesa, and ending near the centre of the drum- 
heud At a depression, the umbo. During life, when illuminated, the 
mcinhrana tympani generally presents n triangular light spot or 
" cone of light," having its apex at the umbo and extending down- 
ward and forward t« tho perifthery (Pig. 4). The mucous membrune 
of the inner surTace of the drum-head is folded upon ilaelf ns it 
posses over the chorda tympani nerve, m that two pouches are 




Ooter Half at Sagiiial Sutlmi of Eiiilre Left Wirtdle Eat {Polllrer) ; o. amerlor 
and Ff poBterior poii<^bea uf Vein TrolL^ch ; opr osttiun pharyngcum lahat ; 
te, Eu^Mchiati tube; £(, IstlunustiilKiB', ml. iniimbrB.iiB tyuponl, with the mat- 
lean and Incus and the chorda lymimni nerve ; n, attic or itcesBiiB epltym- 



lh 



nied, opening downward, t 
manubrium (Fiu;. 5). 



3 in front of, and the other behind, 



Describe the vessels of tlie membrana tTmpani. 

The dermoid layer is supplied with arteriolea by the deep auricular 
branch of the internal maKillary artery; the mucous membrane by 
the tympanic branches of the internal maxillary, internal carotid, 
and stylo-mastoid arteries. 

What nerves suppljr the membrana tympani? 

To the external layer are distributed filaments from the superficial.^ 
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brunch uf the fitUi iipive. while llie mucous liij'er is supplied by the 

lyinpariic plexus. 

Describe the cavity of the tympannm. 

The caviti/ at the tympiinum is of irregular Bh!i]ie. It measures 
about half aa ioch aDlero-pusteriorly, oiie<third of an itich verijctdly, 
iitid ooe-finU of an inch truiisreTBely. It is situated in the jietroua 
purtioa of the temporal bone above the jugular fossa, having the 
Giirotid canal in front, the mastoid colls behiud, the auditory eanal 
e:(ternal]y, and the labyrinth internally. It communicates with the 
pharyns by means of the Eustachian tube and with the mastoid 
antnmi by means of the aditus ad antrum. The upper portion of 
the tympanum is called the "Itie, or reecssus epitympanicus ; the 
lower, the atriiim. 

The roof of the tympanum consists of a thin plate of bone, the 
teguien tympani, which separules the tympanic cavity fn>m the 
meninges of the brain. The floxr of the tympanum is narrow, 




inner Half of Lefl Ear tPolIta _ 

Is tuttce Eustachll; ol. ostium trm- 

>r tj-mpanl : p, promonLnrj-, marked 1^ 

wftll of the tyinpaiiutn : it. stapes: «p, mas- 

; aa. mii8tol(1 nDtrum ; «-, w-, roasloid cells. 



and separates the cavity of the tympanum from the jugular fossa 
beneath. Near the inner wall ie a small foramen for the passage of 



^^Tacotaon's nerve. The miler waR conaisls ol' ihc membrana tym- 
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The OTito" KaU conaisls ol' ihc membrana tym- 
jiaDi and the bony ring into which it is inserl«<l. lu this bony ring 
arc two amal! orifices, the H«r conlaa posleriua and Iter cordse ante- 
riiis, for the entrance and exit of the chorda tympani nerve. Just 
in front ofand alaoTe this bony ring is the Glnserian fiaaure, iu whiclii 
]b lodged the long process of the malleua, and which also gives pusauge 
to some tympanic vessels and the anterior ligameut of the malleua. 

The inner tympanic wall (Fig. 6), which ia nearly vertical, bulges 
ontward as an eminence, the promontory, corresponding to the firat 
turn of the cochlea. Below, posteriorly, is the nicbe at the bottom 
of which lies the fenestra rotunda or "round window," closed by 
the membrana tympani aeciindariu. TTiia membrane ia proleutcd by 
the niche, in which it so lies that it is impossible to iioure it by means 
of a straight inatrnment thrust from without through the meubrana 
tympani. Above, posteriorly, ia the fenestra ovalis, or " oval win- 
dow," closed by the foot-plate of (he atapes. Above the 
window is the eminence of the sequeductua Fallopii, which transmits 
the fiicial nerve. The pyramid is a hnUow conical projection 
taining the stapedius muscle, whose tendon escapes by an opening 

In the posterior wall is the opening into (he mastoid antrum, the 
aditua ad ani.ruui, ntid aometimes one or more openings into mastuid 
cells. The anterior wall separates the eavily of tlie tyuj|ianum from 
the carotid canal, which liea immediately 
below and in front of it. In the aiiterior 
wall is the orifice of the Eustachian tube. 
Just above ia the canal for the tenaur tym- 
pani muscle. The Eustachian tube is sep- 
arated from the ranalforthetensortympani 
mnacle by a thin bony plate, the processus 
cochlearfbrmis. 
Describe the ossicles of the tTinpaniim. 

Tlie OBsic-les arc three small bones so 
arranged aa to form a movable chain con- 
necting the meuibraua tym]>aui with the fenealra ovalis. TlieB» 
three bonelets are the malleua, or hammer; the incna, or anvil; ant 
the stapes, or stirrup (Figs. 7, 8). 
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OeBcribe the malleus. 

The malleus ia u Mjiuewhut irre^larly-iihaped bans, coRBisting ol 
an oval head, arliciilating with the inuuB ; a neck, a short and long ] 
process; and a matiubrium, or handle, imbedded in the inembrana ^ 
tympani. The head and neck of the malleus, which project it 
tympanic cavity, are entirely free from the membrana tympani, the 
surface of tlie head, which articulates with the incus, being directed 
backward. The long and short processes are situaled at the junction 
of the neck and handle of the mal- 
us. The short proeeaa pushes die 
icmbrana tympani outward before 
, and is generally plainly visible 
during life as a tnberele at the upper 
extremity of the malleus handle. 
The long process passes forward into J 
the (ilaserian fissure, with the ui 
wall of which it unites in adult life. 1 
The uialleusis held in position within | 
the tympanum by four ligaments' 
the anterior, superior, external, anjV 
posterior. Of these ligaments, 
anterior is by far the strongest, thel 
posterior and external ligaments being, in a meehanieaJ sense, bat ■ 
one ligament, Ui which Helmboltz has given the name "axial ligs* f 
ment of the malleus." 
Describe the lucua, or anvil. 

The incus is the middle one of the three ossicles, its name being; 1 
derived from the shape of its upper part. This bonelet consists of )kS 
body, a short or horizontal process, and a long or descending pro 
The iuinis is attached at the extremity of its horizontal process to thfti 
posterior tympanic wall by somewhat weak ligaments (Fig. 9). ~ 
long process of the incus curves downward, and at first Bomewhat<l 
outward, toward the auditory meatus, its tip bending sharply in- f 
ward to articulate with the head of the stapes by means of the J 
process lenticularis. 
Describe the malleo-lncudal joint. 
The malleo-incudal joint is a gingl>'mue or hinge-joint, like thi 
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of the knee or elbow. Theligameulnof the niallcua arc so airaiigi 
that the bone perfonus the part of a le\'tiv whose fulcrum is Just 
below the short process. The manubriutu is the long ann uf the 
lever, and, consequently, all its movements are repealed in an oppo- 
site direction bj the head of the miklleue. Each inward ntorement 
of the menibrann t.vuipaiii and mauubrium eauites a slight oulwnrd 
movement of the head of the aiaileua. The incus being also sus- 
pended as a lever, when its upper part moves outward with the heodH 
of the malleus its long priwess swings inward and pushes the stapdH 
before it, ho that the foot-plate is forced into the oval window. fl 

Describe tbe stapes, or- stimip-bone. 

The stapes is the amallest Ixjne in the body. It oonsisls of a head 
articulating with the lenticuliir process of the incus, two blanches, 




Igamentout Support of OsslcJea. viewed trom sbnvc (Hclmbcillxl'. M, nlluh- 
lacnt or the llgainenlum malltil eileiniuu : k, bead nf hnnimer : i, bady 
Iuciib; /, point of its sburt prociss: u, eatcsnce to the EukUcIiIbd tul« fr 
the lympanum : c, stapes: d, tendon of nUipediiis muscle', ft, lei 
(ensor tympanl leaving the cochlear proeetw: g-g, chorda IfnipDi 
the free edge of llie folds of mucoita membrane bounding the pouvhi 
n.tiie upper tendinous flhres at Ihullgamentiim mallei anlerlua.oHglDI 
above the spina tympanlca major, m ,' J, nialleo-lndudal jod 
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or crura, joining the base, which is connected by ligamentous fibres 
with the margin of the oval window. The stapes iFigs. 7, 8) nieasureit 
4 mm. from its head to the foot-plate, the latter meowiriug 'J-i um. 



in ilB boriKoiital diameter. TLe fuut-plate of the etapea ie suniewh)(| 
kidney-shaped. When in position its long axis is nearly homonta 
with its convex edge looking upward and with it« com 
looking downward. A thin membrane, the hgamentun 
lorium stapedis, stretches across tlie space between the base a 
the crura. 
Describe the muscles of the tympanom. 

The tensor tyrapani originates from the under surface of t 
petrous bone, the cartilaginous Eustachian tube, and its ow 
canal. It ia inserted into the handle of the malleus nea 
Its action is to draw the membrana inward and increase ila tension 
The tensor tympani muscle is supplied by a nerve from the g 
ganglion. 

The lasator tympani major a,nd minor have already been describe 
as anterior and posterior ligaments of the malleus. The stapedlfd 
muscle originates from the interior of the pyramid (Fig. 10), and & 
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inserted into the head of the stapes. Its action is to lift the anteridi 
part of the foot-plate of the stapes out of the oval window, tlid 
antagonizing to a certain extent the action of the tensor tymu 
muscle. The stapedius obtains its nerve-supply by a filament of H 
facial nerve. 
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What arteries suppljr tlie tympanum ? 

Tho tyiupaiiic Lrarich of the iiiicnial maxillary outers the Glaserian 
Hfwure, anil is iliatributed (j> the iiiembrj,iia tyniimni. The tympauic ' 
hranuh of the mtenial euTDlid also supplies the membraua lympunL ' 
The stylo-mastuid extends trom the posterior auricular to the hack 
part of the tympanum and mastoid cells. The petrosal artery, a. 
branch of the middle meningeal, enli-rs the ear throng)) the hiatus 
Fallopii, aod a branch fmui the a^'eiiiling pharyugeal passes up the 
Eustachian tulic. 
What nerves are distributed to the tympaniim ? 

The tympanic branch of the glosso-pharyngeal (Jacobson's nerve) 
aiipphes the mucous membrane of the tympanum and fenestra. The 
tympanic branch of the fecial nerve eappliea the stapedius muscle, j 
and a branch from the otic ganglion supplies the tensor tjmpani j 
muRcle. The chorda tympani nerve parses across the tympanum t 
between tlie handle of the malleus and the long process of the incus, ' 
without branches. It enters the tympanum by the iter cliordee 
p(»-terius and emerges through the iter chordse anterius. 
Describe the tympanic plexus. j 

Jacobson's nerre {tympanic branch of the glosso-pharyngeal) ' 
divides into three branches, lying in grooves upon the promontof7 
(Fig. 10). One joins the carotjd plexus; a second, the greater 
superficial petrosal nerve ; and a third, passing upward and forward, 
finally becomes (he lesser superficial petrosal nerve. j 

Describe the Eustachiiui tube. J 

Tlie Eustachian tube, which is about U inches long, passes irom I 
the middle ear downward, forward, and inward to enter the pharynx. \ 
It affords communication between the air in the pharynx and that I 
contained in the middle ear. The outer third consists of bone, com- J 
mencing at the lower part of the anterior l.vmpnnic wall, and gradu- I 
ally narrowing to terminate at the angle of junction of the petrous I 
and squamous portions of the temporal bones. The inner two-thirds I 
of the Eustachian tube consist of elastic cartilage and fibrous tissue, ■ 
which unite the inferior portion of a curved cartilaginous plate so aa ■ 
to form a tube. The mucous membrane lining the Eustachian tube 9 
is a continuation of that of the pharynx, and is covered with strati- I 
fied ailiat«d epitheUnm. J 
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DeBcribe the muscles that dilate the Eustachian tntli 

Tlie muKclcH tliiit ilUatu the EuBtachiao tnbe are — liii; leyator palati 
muscle, whicb, ariHiiig from tlio petrous bone and oartilajjinous por- 
tiou of the tube, is inserted into the tissues of^ the soft palate ; and 
the tensor palati, a flattened muscle which, arisiug from the sphenoid 
bone and the cartilaginous tube, passes as a broad tendon around the 
haiunlar process to form the hroud aponeurosis of the eai\ palata 
The action of both these muscles is to dilate the tube. Some of the 
fibres of the tensor tympani and Icnsor pnlati are blended, and an 
aponeurotic connection always exists along the Eustachian tube, so 
that probably these two muscles have no action entirely independent 
of each other. When the soft palate is drawn upward, the mem- 
brane is also retracted by the tensor tympani, and the Eustachian 
tube is at the same time dilated, so that, although a current of air 
enters the tympanum, it is prevented from forcing the membrane 
too far outward and interfering with the equilibrium of auditory 
tension. The tensor tympani and tensor palati receive nerve-fila- 
ments from (he otic ganglion, but the levator paliiti is supplied by a 
branch I'nim Meckel's ganglion. 

What arteries and nerres are distributed to the Eustachian 
tube? 
The Eustachian tube receives its arteriid supply by the folIowinR 
arteries: the ascending pharj'ngcal, branches from the middle men- 
ingeal and internal maxillary, and a branch from the stylo-maetoid 
artery. Ite nerves are, in addition to those supplying muscles of 
the tube, derived from the fifth and seventh pair and the glosso- 
pharyngeal. 
Describe the mastoid procesB of the temporal bone. 

At birth the mastoid process consists of a small flattened tuber- 
osity containing but one cell, and that of considerable size — the 
mastoid antrum. At puberty the mastoid process has become a 
distinct prominence, conical in shape, with its apex downward. The 
substance of the mastoid process consists of small cavities varying 
greatly, in number, sine, and shape in different individuals. Soma 
of them communicate with each other, and are lined with a continu- 
atioTi of the nmcous membrane of the tympanum ; whid 
covered by squamous epithelium. 
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Describe the osseous boundaries of the internal ear, or Uhy-J 
linth. 

At all pointB tLc viirioua chiinuels and cavities of the labyriatlj 
are deeply imbedded iii the petrous portion of the teuipoml buiw^ 




The Bony nnd Membranous Coehlea 
laid open: it, scflla IjTnpanl; tv, 
EC3ala vestEbnIi: M, scala media iir 
ductus cocIileatfB;^ lamina spfralla 
oesica: A, hellcotrema, ot opening 
connecting Ihe soate tympani and 
ventibuli. 



The Bony Lalj}>rinlb laid open; 
recessuB elHptlcua tor ntiicle; 
recesaua aphericUE tor aauaule ; i, 
ceBauBCoublea; 4,pyrain[sve!«tlbullj 
5, round window ; fi, posterti 
oircular canal : ;. external i 
cularratial ; 8, cupolnof iheeochlMl 
9, Bu peri or aoniicircn 
laml na apirall e osseu projed Injt front 
tbe modlolug into tbe calibre of tbe 
canal of the cochlea, and termi- 
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wall of the vestibule a cai 



The bony labyrinth consiaU uf a 
central cavity, (■■ailed the "vesti- 
bule," from tbe walls of which 
spring, like arches, the seinicrr- 
cular canals, while through thi 

leiuls inio the Buail-shaped cavity of tbe cochlea (Figs. II, 12). 
Describe the contente of the osseous labyrinth. 

The vestibule eonlains fluid and two distinct, membranous 
the ntrlcle and saccule (Figs. 13, 14). The saccule communicates with' 
one of the membranous tubes of the cochlea, the ductus cochlearie, 
by means of a slender membranous tube, the eanalis reuniens, while 
the cavity of the ntricle is continuous with that of the membranous 
seraiciienlar canals, so that the membranous labyrinth may be said to 
consist of a system of cavities with nieinbrannus walls containing 
a fluid, the endolympli, and nearly aurrounded by another fluid, the 
perilymph lE^. 14}. 
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DlaRTBin of the Labyrinth {«ner Buck) ; V Is the vestibule, or eonrnil cavitr. 
xvhith Is nearly Illled by tbo ntriele ( V) and the saetole (S). Near the lbol> 
plnte of the stirrup there Is free fiiild, which alact extends up into the scala 
vestlbuU {SV} of the cochlea. The dDCtaa cochlcarls (DCj cammniilOKtes 
by a slender membrauQus chatinet (eanalls reunten^) with the eaccuIc. Be- 
tween the cochlear ditct and the aoala tympanl {f!T) la a narrov vhits 
band repn!flentlDg the niembrana baallarla. At the extreme tympanic end 
of the RpnlH tympanl a iaint while line indlratea the position nf the mem- 
brona tympanl i^cilndarln. Thenmpnllic(^,^| of the memhrKmniB aemjeir' 
cular canals in these regions at pretty closely their sarTOuniJliigbuny wKlIa. 
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A(liaphragui,cousistitijt partly of bone (lamina spiralis osaea 
partlj-of membrane (menibrana basiliiriB), divides the cavity of tlw. 
eocblea into an upper and lower space of nearly equal size (Fig. 16)J 
The upper, the scala veatibuli, communicfttes with the cavily of thi 
vestibule, and the lower, the seala tyinjiani, ends abntplly at t 
round window (Pig. 14). Tiie upper apace {aoala vestibuli) is dindedl 
by a diaphragm (Iteissner's membrane) placed at an anfile of 45P J 




Lai>Sitad<naI Section of the Cochlea, shoving tbe retatlaiii of the seals, the 

RBngllon apirttlB, etc.(Qrar|; S. T, scala veatibuli ; S. 7", ntala tymponl ; SJf, 
tcalii. media: L.S, Ileamcnlum Hptmie; O.S, ganglion eplTHle, 

with tlie membrana baailaria, into the aeala vestibuli proper and the 
Hcala media, orductus eoebleiirls (Fig. 1 5), which, au already described 
(Fig. 13), communicates with the saccule by means of the canalis 
reunienft. The scala media, or ductus coehlearis, containn endolymph 
and the organ of Corti (Fig. 18). 
Describe the organ of Cortd. 

The organ of Corti rests upon the 
way between the lamina spimli 
ductus coehlearis. 
the cochlea, and 



nibrana basilaris about mid- 
and the outer wall of the 
It extends fnim the vestibule to the cupola of 
distributed nerve-fibres from Ihc oochlear 



branch of the audiiory nerve, 
central arch, formed by the ii 
(Fig. 16), the bases of which . 



Corti'a organ is made up of a nearly 
ner and outer rods or pillars of Corti 
TQ farther apart as the organ of Corti 
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asi^Js from the vestibule to the copok. There 
of the arcli four rows of ciliated cells, and at tl 
nhiuh receive terminal filaments from the 
cochlfar branch of the auditory nerve. The 
name "hearing cells" is sometimes applied 
to these hair-cells. Tliere is a peculiar fenca- 
tmtcd raemhrane, the lamina reticularis, into 




pillar; . 



whose netlike structure project the cilia of the 
outer hearing cells, which are cuvere'l and 
protected by a gluelike substance, the mem- 
hrana tectoria (Figs, 17, IS), The rods of 
Corti have been estimated at about lOj-lOO, 
while the number of liair-cells is estimaleii to 
he about 21, .100, 

Describe the contents of tbe semicircular 
canals. 
The menihranous eemieireular canals occupy 
scarcely a third of the space inside the bony 
canals, except at the ampulhe, where they hug 
the bony walla more closely. The space be- 
tween the membranous canals and the bony 
wall is oecupied by connective tissue rich in 
blood-vessels rather than with free fluid, as in 
the cochlea (Fig, 13). 




CurU'a Organ of the 
Cochlea, seen tnaa 
above, X 3Q0; e, row 
of Inner pillars; /. 
row of outer pillan, 
(itwhlchonels sbo wn 

row of inner h^r- 
cella or li earing eelli; 
e, inner eupporttuit 

elernenU of lamina 
retlculariE, tli rough 
the open! ngG of which 
the oiilPT halr-cella 



hair-oellfl or hearing 
ce]]B;s,outer luppoct- 
ing cells (KUllikec). 



Wliat are the otoliths ? 

The otoliths are granular, amorphous 
limes cryslalline, particles found along the walls of the utricle, sac- 
cule, ampullse, membranous c&nals, on the periosteum of the osseona 
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Bemicircnlar canaUi, and in tlie fluid of the cochlea, lliey consist 
of about 75 per cent, mineral matter, mostJy carbonate of lirae, and 
organic material reeembling mucus in it^ phyaical and chemical cha- 
racteristics. The function of the otoliths hits not been Jel^Tmined, 
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.0 yean old 



TrMi»v«rac Vi^nlcnl Stctinn tit (bird's Orgau of a muii 

(Gruber. alter UuLiiiis) : H.tliuliiu luuiuie aplralis; nic. membraua M 
lib. Heiueu'H strlie: n^. flbreB o( atLBcbment of the ineiubianB teokirlu 
lu the miia teoU ; tt. iillcus bpJmIIb; iIx, Qpltbellum of lh« liiilcug aplmlia; 
It, Inner sapparUnK cella; ir, inner rod mUh In i^onnectlon witli Ili«unlur 
md (TllH, ^et^vl.>n wbluh is wen tbe tuniivl (I) or Com : O. Inner bslr-ui'll ; 
ttli>~illi<. i>uWr hrilr-M!)l8; di. Dellen' cells; Si, HenwD'n ■iippurtlng cellN; 
rb, iietveflbreii of tbtt raniulua btullBrlH ; n'-n'. iiutcir buodlei of (hs eplral 
nerve-flbres: i/, radiating lann^l flbrBn; nl, inner part rif Niiel'sspacu : mt, 
upper Inyer nf the membntna baxilRris ; nib', lower iBjec of tbe meinbran* J 
basllarla:!!), layer covering ibe tympanic Hurftceuf the nieDibninabaBilatllll 
Ife, Ugnmentnin splralc. 'I 

but it haa been snggested that ihey uxert a damping action upon tbe 
vibrations of the terminal fibres of the hair-cells. In some of the 
loner animals they are huge in size compared with tlioee of 
assume fantastic sltajieN. 

Wliat is the origin of the auditory nerve 7 and to what por- 
tions of the labyrintb is it distributed ? 
The auditory iiorvo originutus by thrcu fiisoiculED from the superior 
vemiiformis process of the cerebellum and from the inner and outer 
nuclei, formed chiefly by the gray substance of the posterior pyramid 
and restiform body, The nerve emerges, superficially, from a grooye 
betwt!en the olivary and restiform bodies at the lower border of the 
IMins, At the bottom of the internal auditory canal it divides into 
the eoehleAT and vestibular divisions, both of which contain ganglion 
cells. The cochlear nerve divide* into numerous filnmenlfi to «.<\Wx 
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the modiolus, and sends branches to each of the hair-cells (Fi|;s. 
'20). The vestibular nerve divides into three branches: the fikiuents 
from the upper branch enter the vestibule through the macula 



cribrusa at the buttui 
the utritlc and the u 




of the internal meatus, and are distributed to 
ipullii uf the external and superior semicircular 
canals the middle branch is distrib- 
uted to the saccule, and the inferior 
bmuLb passes to the ampulla of the 
posterior semicircular i'anuls{PiK. 20). 

What IS the function of the aemi- 
ciTcular canalB? 

Thci appear to be a peripheral 
spai^ organ, and, fiuthenuore, act 
through centres in the bnun to reg- 
fjj.itl ukte the movements of the muscles 
of the eye, and probably all the 
muscles of the body, for the preser- 
vatioD of equilibrium. The power 
of maintaining equilibrium ie derived 
irom the education of touch and 
sight and information derived from 
lasemlofrcularcanals (jj^ peripheral space-organ within 
eanal ; 6, place of atteehmaiii of "« ^^r, which informs the brain of 
the membraDDDB semicircular the position of tbe bead, and reg- 
Q ibo Inner uiatea the movements of the mosdeB 
for the preservation of equilibritim. 
of conneciive tissue. If pressure be made upon the mem- 

brane of the round window, diizineBB 
and an inclination to fall backward are produced as the result of the 
pressure transmitted to the ampulla of tbe poBterior iiana]. If tlie 
foot-plate of the stapes be pressed upon, a rocking sensation of tbe 
head from side to side will be felt, indicative of the (ransferenoe of 
tbe pressure to the ampulla of tbe superior canal. It is impossible 
to transmit pressure to the fluid of the hnrisontal canal, and when i 
strong pressure is made upon the fluid within the vestibule, there 
is produced dizziness, without sensation of falling in any especul 
diiectioa 



BecllDn IhroDgb the Osseoua 



sartkce of the memliranoua aeml- 
ctrculai CHiial; d, vaecular bands 




TEMT.S FUR tlKAItlMl. 

What aie the functionB of the Testibule and cochlea ? 

Except tbal in a general way the vetttibulu and eothlea liave tti do 
with the Bense of hearing, the ftinctiona oi' these parla of the eaj 




DiaBrammatie Bectloii through the Right Ear (Czennak): G, external 

tory meatus ; T, lympttoie raemhratie ; P. tympanic cBvltF ; O.oyal fonunen ; 
r, round rorameii ; B. eemicircular canal; S, cochlea: Vt, Bcalii Teal" 
Pl.iHala tympani. 

not clearly understood. It is supposed (hat the individual hair 
and rods of Corti vibrate lo single tones, and that a compound 
sound causes the vibration of a number of hair-cells proportionate 
to its conjiiosite eharactJir. 

TESTS FOR HEARING. 

What is hearing? 

llfarina; i^ the faeulty of the percejilion of sound. 
What is sound? 

Sound is a peculiiir sensation excited in the organs of hearing bT-l 
the vibratory motion of bodies, the effects of which are tninfiiiutted J 
to the ear through an elaatio mediuiu. 
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Can BOimd exist wlthoat the presence of an orsanized lii 
to perceive it? 

Ny. Sound ia a sensation, and slioulJ istrafully be distinguished 
I'rum the vibrations that pruduue it; whidi vibnitionK, of course, 
may exist without the presence of an organized being to jjerceive 
them. 
Wliat is the Bonrce of sound ? 

iSound is produced by the rapid vibrations that take place in the 
molecules of bodies wheo they are disturbed by shock or by fricUon. 
When a resonant body is struck, its molecules alternately appronch. 
and recede Irom one another with a Telocity and amplitude of vibra- 
tions corresponding to the form, size, and molecular composition of 
the body ; and this motion is transmitted by contact to any sur- 
rounding elastic medium, such as air. Sound-waves so produced 
are in part reflected in passing from a rarer to a denser medium, as, 
for eiample, when passing from air into water. If, however, a t«Dee 
membrane, free to vibrate, is interposed between the air and any 
fluid or solid medium, the aSrial vibrations are not reflected, but are 
transmitted into the more solid medium with litUe loss of their in- 
tensity. But for the membranes of the middle ear sound-waves 
transmitted from tlie ear to the lymph of the labyrinth would lose 
intensity to such a degree as to be inaudible. 
What is acoustics 1 

Acoustics is that department of physios which treats of sounds. 
A rudimentary knowledge of the laws of acoustics is essential to an 
Tinderstanding of the physiology of the ear. 
What is the science of mnsic ? 

The science of music treats of a peculiar class of sounds and com- 
bination of sounds calculated to produce pleasurable emotions. Such 
sounds are distinguished from noises, which are sounds either of 
very short duration, like the reports of firearms, or are a mixtnre of 
many discordant sounds. 
What is pendulum vibration ? 

If a needle be attached to one arm of a vibrating tuning-fork, and 
if in contact with the end of the needle a piece of smoked paper be 
moved at a uniform velocity, a tracing of the vibrations iif the needle 
will be scratched upon the paper (Fig. 21 ). Thie tracing is a 
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of the mvmhee of vibralloDii ul' tlm f'urk Juriiic a given time, and of 
the ampUtuiie of tiie vibratiunH. The record is regular anil imifbrm, 
and so similar U> that produueil by a peaduluiu under ximilar cir- 



TrschiK on Smulitd Pu|«r ijroduccil bj ilie ViUrnlions ijf a Tuning-fork. 

cunistanccs that Husley has describe<! this torin of vibration under 
tlie name of " pendulum vibration." 
What is a tone ? 

A tone is a sonnd produced by a simple pendulum vibration. It ] 
has the charactenBtics of quality or "timbre ;" intenaity, volnnie o: 
loudness; and pitch (high or low tone). 
What is meant I17 the <inalit7 or " timbie " of a tone ? 

The quality of a tone depends largely upon the mafni'al of the 
substance which produces the tone. The quality of the note emitted I 
by striking a strip of wood is entirely different as regards its quality 
or "timbre" from that produced by striking a rod of metal A 
note produced from an organ, a violin, and a cornet may in each 
case have the same pit^ih and volume, but will differ widely from 
one another an regards quality or timbre. 
Upon what does the intensity of a tone depend ? 

The intensity of a tone depends upon the force and amplitude of 1 
the vibrations which produce it. When a tuning-fork is firat made 
to vibrate, its tone is comparatively intense or loud, because the force 
and amplitude of its vibration are comparatively great, but aa it 
continues to vibrate its tone is heard less and less distinctly, because 
the force and amplitude of its vibrations are becoming less and less. 
The pitch of the tone, however, remains the same until the ib^ | 
ceases to vibrate. 
Upon what does the pitch of a tone depend ? 

Tiic pit*'h of a (one depends upon the rapidity of the vi 

t produce it. The inure rapid the vibrations, the higher L 
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pitch. Tlie liuman ear is gencrjilly able to distinguish the tone 
duced by a tuning-fork vibrating only sixteen times during a second, 
and also that of a fork vibrating thirty-eight thousand times a second. 
The capacity, however, to distingaish sounds of very low or very high 
pitch varies greatly in individuals, but the ears of most persons are 
more sensitive to sounds of low than to those of high pitch. Prof. 
Tyndall says: "The squawk of the bat, the sound of the orioket, 
even the chirp of the common house-sparrow, are unheard by some 
[lersons who for lower sounds possess a sensitive ear." 

The inability to hear high notes inerea^s with age, and generally 
also as the result of disease of the labyrinth or acoustic nerve; and 
in testing the acuteness of hearing by means of tuning-forks and 
Gallon's whistle it is welt to bear this fact in mind. For careftil 
tests as to the sensitiveness of the jwrceptive apparatus it is well for 
the aurist to be provided with at least five forks, the lowest (c-,) 
giving 32 vibrations during a second and the highest (e,) yielding 
2043 vibrations in a second, Oalton's whistle and Kbnig's rods will 
be found useful also for making tests of this kind, Ki>nig'B rods are 
ten steel cylinders, 20 mm, in diameter, suspended by cords attached 
lo them at a distance from each end of one-fiflh of the length of 
each rod. The rods are of such a leuglh that wheu struck with a 
hammer they produce tones, the lowest of which give 4096, and 
the highest of 32,768, vibrations per second. 

Galton's whistle for testing the higher tones of the scale is more 
convenient than Kbnig's rods. It consists of a melal lube so per- 
forated as to cause a whistle when air is blown through il by means 
of a rubber bulb attached to the proximal extremity of the instm- 
menL The distal estremity is closed by a metal rod capable of being 
moved backward and forward within the tube by a micrometer 
screw. The length of the column of air within the tube beyond the 
perforation, and consequently the pilch of the note emitted by the 
whistle, are determined by the position of the rod within the tube. 
The micrometer screw is graduated to indicate single numbers, 
while on the side of the tube is n scale to show tens ; so that by 
turning the micrometer screw ihe metal rod within the hollow 
cylinder can be placed in any position indicated by a number on a 
scale having a range of from one to one hundred and twenty. The 
following table indicates the number of vibrations per secomi of 
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the note emitted by the whistle correaponding witli the n 



T. Sec. SWUM Honn j 



Vibtation pr. Sec. 



I I627S nam 12»1£ 12000 U'200 10500 



9100 aXlO 750! 7305 7000 



What is the numbeT of vibrations per second producing the 
highest and lowest notes used in music ? 
Ilelmhaltz states that lliy hmiiiin ear is able to distinguish, !is 
music^ notes, tones lying between ]6 and 3f4,OlKI vibratiuiiti )ier 
sewjnd, or a range of about eleven octavea, but that the lowest note 
used in orchestral music ia E-' or one of 40 vibrations per second. 
In pianos the lowest note in general use is c-„ 32 vibrations per 
seuoiid ; and the highest, seven octaves above it is Cg, of 4U96 vibra- 
tions during a second. Tlie following table is from Appun : 
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C'=2048 
c'=ia3M 

What is harmony? 

If the rates of vibration in a second of two notes simultaneously 
produced stand to each other in the ratio of simple multiples, so 
that while the low note makes one vibration the high note makes 
two, three, four, etc., the notes are aaid to be in harmony or concord, 
and the result is consonance. These are the ratios of the human 
voice in ordinary speaking or singing, and, aceonling to Wolf, ei)eech 
has a compass of five octaves, from c to Cj. The simplest ratio is}, 
and to this the name octave is given. In this ci 
has double the number of vibrations of the lower, 
notes in the diatonic major scale is as fijl!iiws : 



se the higher note 
The ratio of the 
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What kind of a. tuning-fork is used in testing the.heanngT^ 

The tuiiing-lork used to lest llie hearing should be largQ e: 
to secure Buffiuiunt intcitaity or louiinesB of tone. It m not aba 
lutelynecesaary, but Jesirable, tohave the tuning-fork provided withj 
movable clamps, so as to deaden ovcr-tonea (Fig. 24). While it if 




Hartmau'a Set of Tuning-forkB, 

more convenient, as staled, for the aurist (o be provided with at It 
five forks of different pitch, yet one sounding the nole c, (513 
vibrations per second) will generally answer the purposes of ordinaiy 
elinical investigations. It is convenient to have at band a small 
tuning-fork emitting a tone of feeble intensity (Pig. 23), in order to 
confine the sound to one ear; because when avery heavy tuning-fork 
is employed in examining patients whose hearing is greatly impaired 
only in one ear, it is impossible to be certain that the sound of a large 




fork Is not heard by llie ear in which the hearing is better. When 
the fork is usetl for l«i^iug the heuring of tliB ear in which the hear- 
ing ia uiure deficient, a lar^e fork, provided with movable ekinps, 
can, however, generally be made to answer the Bame 
purpose by placing the clamps BiiJSciently low down 
upon the tinea of the inatrument, the tone emitted by 
the fork being leas and Icaa intense the nearer tlic 
clamps are placed to the handle of the fork. Two of 
the forks shown in Figure 19 are provided with movable 
spriiig-clampa, and each of their tinea is graduated by 
iiruovea eut across it, into which the aprings of the 
claujps catch as they are moved upon the 
lilies. Each of the nolelies ia marked by 
a letter representing the tone emitted by 
(he tort when vibratin;.' with the spring 
of the elaiiip in that notch. 
What ia Weber's metliod of teating 
tbe hearing-power with a tuning- 
fork? 
,i_ K. H. Weber demonstrated that when 
ing-tarh. it vibrating tuning-fork is placed against 
the teeth or on a jioint of the cranium 
the tone ia heard better by a person with normal hear- 
ing if the ears are cliwed by the fingers. If only one 
ear is closed, the fork is heard best in that ear. 
Weber, Rinne, and Toynbee attribui<:d this phenom- 
enon to increased resonance; Maoh, to the obatruction 
of the outlet of sound-waves through the auditory 
canal; Politzer, to both causes; and Lunie. to the 
labyrinthine variations associated with the confinement 
of aound-wavea. Probably each of these iiictora shonlil 
be given due weiglit aa a cause of the pli 

It should be borne 
the exit of sound-waves from the middle ear when a 
tuning-fork ia vibrating with its handle in contact with 
the teeth or at a point upon the cranium midway between each a 
will cause the sound of the fork to he heard most distinctly ti 
obstmoted ear. The uailae of ofaetruction may be impacted 
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[i in (he cstcrnal auditory meatus, out-luaion of tlie KuHtaeliiau ti 

mucuij within the tymitanuui, or thickcaing of the menibntua tym- 
' pani as the result ciruuliLirh of tlic middle ear. Henec, if a patient 

is denf in unly one ear from any of thcae eaunee, a vibrating tuning- 
fork, with its handle in contact with the teeth or on a point on the 
cranium midway between the eara, will he heard by him letter in tlie 
deaf ear. If, however, the hardness of hearing ia due to impaii^ 
ment of the labyrinth or of the auditory nerve, the note of the 
tuning-fork will be heard /«« dlgliiidly in the dtnfmr. 

In practtnng Weber's method of examining the hearing, the ob- 
server should bear in mind that the answers of some patients will 
largely be determined by their imagination, and that they at first 
will say that they hear the sound of the fork most distinctly in that 
ear in which the hearing is better, simply ttecause tlien think they 
nhoiild d4i s(i. The test should be repeated sufficiently often to con- 
vince the observer that bis patient's answers are reliable. It will, in 
all instances, he judicious to request the patient, while the fork is 
still vibrating upon the eranimu, to close first one ear and then the 
odu'r with a finger, and only after tliis lias been done to ask him in 
wlii.'ii ear he now Iiears tlie sound of the fork most distinctly. 

What is Bitiue'B metbod of examiQing the heaiing-powei ? 

Kinne observed that when a vibrating tuning-fork, with its handle 
in contact with the tissuCH over the mastoid process, ceased to be 
heard, the sound of the fork reappeared if it was held in front of 
the ear, ASrial cojiducti'iii is superior to llssiie-conditction in iVirf/- 
vidiiaJs with normrrl airs. Tf the tuning-fork is heard best byaSrial 
condnctiiin, the faet may be noted as Rlnne-|- ; or Rinne— if ihe con- 
trary is the case ; or, to be more exact, the nTimher of seeonds that 
the tuning-fork is heard upon the mastoid and in front of the audi- 
tory meatus may he given in the form of a fraction, the numerator 
of which will be less than the denominator if Rinne's metliiMl yields 
4 positive rcault. and the contrary will he the case if Rinne's method 
gives a negative result. Thus, if the note of a e, tuning-fork whose 
handle is in contact with the mastoid process is heard for twenty 
seconds, and for fifty seconds when itn tines are held close to the 
external auditory meatus, the fact may he noteil thns : Rinne -|- fjj. 
If, however, the fork is heard fnr thirty seconds when its handle is 
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in contact with the tissues iiver thu mastoid process, atid uuly ten 
acc<indawh(?n it^ prongs am held close tti the ineutus, the fa<.-t should 
be noted SB Riune — fg(R. — }S). In the first instance anj'hardneffl 
of hearing is due to impairment of the nervous part of the ear; in 
the tatt«r case it is due to the result of disease or to imperfection of 
the outer or middle ear, or both. 

It is a well-known fact that any rigidity of the conducting appa- 
ratus so altera the relation of tisftue to aerial conduction that the 
former finally exceeds the latter. ThiH change begins with the low 
notes. If Rinnc's method be employed on u patient in whom there 
is only a slight impairment of the patency of the Eustachian tubes, 
with eongestions of the mucous membrane of the tympanum, the 
result will be negative with forks emitting a very low-pilehed note 
und positive for that of a higher piti^h. That is, the sound of the 
fork of low pitch will be heard louder and longer when its handle is 
firmly pressed upon the mastoid piocese than when the tines of the 
fork are held in front of the meatus. This, however, will not be the 
case if a foA emitting a high-pitched tone be employed. In cun- 
ditiona in which there is great rigidity of the transmitting appiirnlus 
of the ear, the recoptive apparatus remaining healthy, Rinoe's test 
will yield a negative result with forks of high as well as low pitch. 
Generally, under such circumstances tissue-conduction will be appar- 
ently increased. That is, a tuning-foric with its handle pressed upon 
the tissues over the mastoid wiU be heard louder and longer than 
normal. When, instead of this being the case, tissue- conduction as 
well as atrial conduction is decreased, inijiairuient of the functions 
of the internal ear should be suspected, although it should be borne 
in mind, when testing the hearing of patients past middle life, that 
tissue-conduction of sound is always decreased as the result 
senility, and sometimes as the result of other causes b< 
of the internal ear. 

In any case, however, in which the acuteness of hearing is reduced 
to the perception of words spoken in a loud voice close to the ear, if 
tissue-conduction is greater than atrial conduction only for forks of 
low pitch (C,-c) while those of high pitch (o, c,) are heard very 
imperfectly, if at all, either by adrial or tissue-conduction, the recep- 
tive apparatus, aswell aa the middle ear. is impaired. In such cases, 
although the tension of the structures of the middle ear can doubt- 
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lefla be removed by operalive prowiiiires, the iwrfurraing ol" aueh an 

operation will mit resuh in a fimH iiiiiirmuiiLeril in the ijatietit'B 

bearing. 

Wliat is Qfllle'B test (preBsioiis centripetes) 7 

If the air within the auditory canul be euinpressed by means of 
SicRle's BpeciJum or by any suitable instrument, a normal ear will 
hear the sound of a tuning-fork vibrating on the cranial bones with 
diminished intensity. This phenomenon is due to increased laby- 
rinlhine pressure, because when the air within the auditory canal is 
condensed the chain of bonelets with the foot-|ihile of (he stapes is 
pressed inward. If ankylosis of the sUpes exists, or if there is great 
immobility of the membrane or ossicles, the lone of the tnning-lbrk 
will remain unchanged during the test, while if the labjTinth is dis- 
eased and the stapes is movable, the applitaiiun of Gelle's l«BtwUl 
|>n"lniv iiiMuu-,-.s. 

What is Bing's method of differential diagnosis between 
middle-ear ajid labyrinthine affections ? 

If a tuning-fork is vibrated upon the maaloid proeess of a normal 
ear, after its sound is no longer audible it can be made to reappear 
if the meatus is tighUy closed with the moistened Rnger. In caaes 
of severe deaincBs, according to Bitig, if (his test yields a negati) 
result, the hardness of hearing is due to a middle-ear affection, Tmt 
if the result of the test is positive, the deafness is the eoDseqaenj 
of a labyrinthine affection. 

Dr. Bing uses also, as an aid to diagnosis, what he temu fi 
"entotic" use of the speaking-trumpet, which consists 
into a speaking-tube cimneeted fay means of an air-tight jointv 
catheter introduced into the mouth of the Eustachian tube. T 
voice is heard belter by this method than when the speaking-ta 
used in the external meatus, there is hindniucG to sound'CondiK 
at the malleus or the incus, and the foot-plate of t ho stapes is 
movable in the uval window. 

How is the hearing tested by means of a watch ? 

To test the lioaring by means of a watch the patient shonld 1 
sealed with his eyes closed, or, better still, with his face so oow 
by a napkin or towel that it is impossible for him lo sci 
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because many patients imagine that they hear a watch which they 
see held close to their ear. It is well also to request the patient to 
close firmly with his forefinger the ear that is not being tested. The 
aurist should hold the watch in his hand with its case open close to 
the patient's ear until the latter hears it distinctly, and then move 
his hand to a considerable distance and slowly bring the watch 
toward the ear being examined, observing the exact distance the 
watch is then first heard. The result of the examination may be 
expressed by a fraction, the numerator of which is the distance at 
which the patient hears the watch, and the denominator the distance 
at which the watch can be heard by a normal ear. For example : 
if the watch used in making the test is heard by a normal ear at 40 
inches, and the patient hears it only at 15 inches, the fact may be 
recorded thus : Hearing for watch is JJ (H. W. = i^). If the watch 
is heard only on contact witb the auricle, the record should read, 

Hearing for watch is ?2^2! ; or if it is only heard by exerting consid- 
erable pressure with it upon the auricle. Hearing for watch is P!^^. 
The room in which the hearing is being tested by the watch should 
be as free from noise as possible, and the watch should invariably be 
made to approach the patient's ear from a distance as directed above, 
and the point be noted at which it is first heard, because, while the 
patient still hears the watch if it is slowly carried away from his ear, 
it will be found that he will continue to hear it at a much greater 
distance than that at which he would first hear it if it were made 
to approach his ear from a distance. The hearing may be tested in 
a similar manner by means of the acoumeter, an instrument devised 
by Politzer. The acoumeter gives the note c with about the same 
loudness as the sound of a loudly-ticking watch. 

How is the voice employed as a means of testing the hear- 
ing-power? 

In testing the hearing-power by the voice the patient should close 
the ear not being tested firmly with his forefinger, and either close 
his eyes or look in such a direction that it will be impossible to see 
the motion of the aurist's lips : the distance in feet should then be 
observed at which words are heard when spoken in a whisper, ordi- 
nary conversational tone, or a loud voice if the patient be very deaf 
In making this test of the hearing- power it is best, in most instances^ 
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to employ Hitiglewarda of only one sj'Uable. The result of tb? 
ination may be noted as a I'racUon, the numerator of which is U 
dbtauce in feet at which the patient hears the words, and the d^ 
nominator the distance in feet at which a. normal ear can hear Q 
Banie words. Fur example: if the patient hears whispered it 
feet trom his ear, and should hear them at 10 feet, tbe fact may b 
retorded thus ; Whisper ■^. 

DIAGNOSIS AND TREATMENT OF DISEASES Or| 
THE EAR. 

Otoscopy. 
What ia otoscopy? 

Otoscopy is the art of ins].e I ig theiisbic parts of the i 
narily these parts are the aunde the external aud tory meatus, aHl 
the outer surface of the n emyrana tjmpini Deeper portions of 
the ear are, however, visible when the o erlv ng structures are i 




P 



Btroyed by disease or are removed during an operation. GieQer 
the dim outlines of the malleo-incudal joint can be sec 
a normal or atrophied drum-head, and occasionally the chorda ^ 
^ni nerve and other structures. 
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Wliat is an otoscope ? 

Thu name "otoscope" is often applied tu an instrument uoni^istinj 
of a hollow cylinder to one end oi' which ear specula of v 



1 



Concave Mirror with Delaehabla Handle 

may be adjusted (Fig. 25). The side of the cylinder ia fenestrated i 
for the admission of light, which, when the instrument it 
falls upon a perforated Diirror set ,_,. ,„ 

tit such an angle within the cylin- 
der that the light rs reflected from 
it throu<>h the speculum into the 
ear. The observer esiimines the 
eondilion of the i»art8 by looking 
through the perforation in the mir- 
ror. An eye-piece containing a lens 
maybe adjusted to the prosimal end 
of the cylinder to enable the observer 
to obtain a magnified image of the j 
membrana tympani. Althougli 
excellent view of the membrana tym- ', 
paui can be obtained by means of this 
instrument, it has Men into eonipar- ^ 
ativa disuse, modem otoscopy being 

generally accomplished by means of a reflector and an ear speculun^ 
Describe the reflector usually employed for otoscopy. 

The reflector gouerallj' used to illuminate the auditory canal a 
its f undo B is the same as that employed in laryngoscopy and t 
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oacopy. It consists of a winiMvei uiiiTor about iij inoliei 

and of from 8 to 12 inches focus (Fig. 26), worn upon the forehead 

(Fig. 27) or atuched to u light-concentrator (Fig. 28). The latter 



iatneter i 
brehead 1 
e latter I 
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arrangement arifiwers a better purpose for rhinoscopy and laryngos- 
copy than for otoscopy. 

When the refleefor is used to LUuminate the interior of the audi- 
toi7 canal, a better view of its fundus is ubtuiDcd by looking throag^ 




the perforation than if the eye of the observer is n( (he side of tbe 
instniincnt. Tlie nearer the eye of the obt^rver npproaches the 
perforation in the oentre of the reflector, the more clearly will he be j 
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enableU to hw tlie minute (kuiiis of the drum-head. For (hie reason 
a better view of tbe membrunu lyiijpaui ran often be obuincil by 
tneaua of u. reflector lielJ in the hand than by one worn upun the 
forehead. If, however, the reflector h attached to a lieud-band by 
means of two ball-and-gocket joints, as in figure 27, the eye of the 
observer can be brought much closer to the perforation in the centre 
of the reflector than if the reflector were attached to the head-band 
in the usual manner. The instrument known as Fox's head-band 
has a double ball-and-socket joint, by which a reflector may be 
attached tu it, and, being constructed of njctul, it will outwear those 
made of silk webbing ur of similar material. It cunaista of tour 
steel strips so hinged together that they can be fulded about the 
mirror, thus occupying but little space. When opened the instru- 
ment assumes the shape of a line passing over the head (Fig. 39), 

Deacribe the specula or eai-fOnnels used for otoBcopy. 

The specula used in otoscopy are fiinnel-aliaried inslmrocnts 
strucied of hard rubber or metal. Difierent lonua of these ini 
?r the names of Wild's, Gruber'e, Toynbee's, T 
, Kramer's, and Politzer's spec- 
ula. Gruber's specula ^"^ **■ 
(Fig. 30) are probably 
the best for ordinary 
purposes of otoscopy, 
because a transverse 
section of their calibre 
I Q at right angl^ to their 
/ „ long axes more nearly 
' \J corresponds with a 
^ similar section of ihe 
(J external auditory 
meatus. Wild's spec- 
n ula(Fig.3l)are.l,.,"-. 
^~^ ever, better udtipii'il 
(iruU'f» Miwi^uia. fur use during an op- ^ 
eration upon the mid- wild's Specula. 
die ear. F.ar specula are nsiially sold in 
"neate" (Fig. 31) of thne or fowr m«» fitting into Ktnae. Tk 
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s]it(-ulii cuiistructed of Lsird rubber are eiisily broken, and 

iiiiiiiu tin-lured of (.rermaii eilvcr and uick el- plated arc neoessarilj- 

thicker thao is deHirable ; u iliu, eolid-silver 

hIqui, aside froin its t'spensiveii 

' prefemble LustruuK'iil, 

What sources of ligbt are used in otoscopy ? 

The aourees of light used in utoatopy are uat- 

iirjl and artifieial. Sunlight, directed into the 

auditory canid either by tlic aid of an ear-speo- 

f-j ulum or by slraighteninj! the auditory canal by 

drawing the auricle upward, baekward, and aome- 

^ what outwanl, waa used almost escluaively in the 

inethoda of examination employed tifty years ago. 

{~\ Daylight, preferably that refleoted from a white 

fluud. or Hrtififial light, furnished by an argand 

bunier fed by oil or gas, or the cleetriu light, is 

_^ .^reuiH. uow generally used for otoscopy. Whatever the 

source of the illumination, the light is directed 
into the auditory eaual by means of the reflector. Sunlight is too 
intense for this purpose, and when hrou-tht lo a focus by the reflector 
is so hot that, when directed into the auditorj- canal, there is danger 
of its burning the ear. 

Describe the relative positions of patient and observer in 
otoscopir condaoted with the reflector and speculum. 

The patient and observer may both stand in front of a window or 
the source of artificial light, or both may be seated upon piano-stools 
BO adjusted that the eye of the obiwrver and the ear of the patient 
are in the same horizontal plane. Ttie ear to be examined shoold 
be directed toward the observer, and the patient's face turned some- 
what away from him, because the auditory canal generally extends 
in a direction inward, forward, and somewhat downwanl. If the 
reflector is held in the hand or worn upon th'c forehead, the source 
of light should be above or to one side of the patient's head, and so 
placed as to throw the auricle into the shadow. The light concen- 
trator and reflector shown in Figure 2S may be used for otoscot^, 
the reflector so adjusted between the obsen'er and patient that it 
illuminate the (iindua of the auditory canal. 
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How shonld the speculum be iutrodiiced into the auditory I 
canal? 

To introduce (he speculum the observer should first ilireet 
light from the reflocttir upon the orifice of the meatus, and then J 
straightcD the auditory canal by gently drawing the nuriele upward, 
backward, and slightly outward, at the same time endeavoring to 
the drum-head without the use of a speculum. In many instaDcea ^ 
this can be accomplished satlBiactorily, and under such ciroumstances 
tJie observer should not be in haste to introduce the siieculum, as it 
may dislodge and push into the field of view a flake of wax or epithe- 
lium, which wUl greatly interfere with a distinct view of the mem- 
brana tympanL The auditory canal having been straightened in the 
manner described and the parts being fully illuminated, the speuulum 
is held by its rim with the thumb and finder and gently introduced 
with a slight rotary motion into the auditor}' canal, in sucli a mai 




icopy with the Reflector and Ear-speculum. 



that its long axis exactly corresponds with that of the canal. Thfy 
greatest care should be exercised in introducing the speculum r 
use it as a lever in such a manner ns to bring its sharp edge in 
tact with the wall of the oanal and cause pain ; obstruclaon b 
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progHMS of tlie eiwciilum btiiig uvmvome by moving ihe whole 
instrnucDt iii :i direction opposite to tliat in whicli the ubHtnictiun 
is felt until tlie mombrana is brought into view, when ihe speculum 
may, if necessary, bo retained in position by grasping it and the 
auride in the manner shown in Figure 33, 
Wliftt are the chief obstacles to otoscopy ? 

The chief obstacle U> the beginner is eauaed by su misdireyting the 
long axis of the ear-speeulum that it does not correspond with the 
long axis of the audilory canal, so that a portion of the auditory muia] 
is brought into view or only a ]Kirtion of the meuibrana is seen. 
Under such ciivumHtaucea the end of the speeulum within the ear 
should bo moved about until a satisfiictory view of the drnm-head 
has been obtained. Generally it wiU be found that the uause of fail- 
ure biia been that the axis of the speculum has been directed l*»o far 
backward and upward. 

Another cause of difficulty is excesiiive fusibility of the auditory 
canal or awelling of its walls, the result of diffuse inflamtnatioa. 
Sometimes a satisfactory view of its deeper parts can be obtained 
under such cinnimstancea by gentle and persistent effort, a small 
speculum being used to dilate the auditory canaL Should this not 
succeed, a small piece of tupelo-wood may bo placed within a amall 
rubber tube and introduced into the auditory canal If now the 
proximal end of the cylinder of tupelo-wood be moistened from tjme 
to time wirh a drop of water, it will in most instances within a few 
moments almost painlessly dilate (he canal sufficiently to permit a 
satisfactory view of the membrana tympani. 

It should be borne in mind that it ref|uires but a small object, 
such as a few hairs, a flake of epithelium, or a small maKS of cerumen, 
to obscure the view of the membrane. Generally the end of the 
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speculum can be pa.ssed beyond any hairs growing at the orifice of 
the estemal audilory meatus. Small flakes of epithelium or masses 
of cerumen mayberemovodby means of a small dossil of absorbent 



Liilton iit thi; emlofiiiuyiun pralie(Fig. U}. 1 f iiucemury lliu doasU 
of abeorbent ootton umy be dipped iuto a aoliitiou of peroxide of 
hydrogen to loosen any little ninss of pua or terumen closely adherent 
to the wall of the eanal. 

Wliat is Siegle'B pnenmatdc specnlum? 

Siegje'a pneiiraatit Hpeuuioin (Fig. 3;>) ia an air-tight chamber to 
which specula of varioiia sizes can be attached by means of a. strew- 
joiot. The side of the air-light chamber parries ti perforated knob, 
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over which is slipped a. rnbber tube terminating in a rubber bulb. 
The proximal end of the instrument is ftlazed either with plane glasa 
or with a convex lena set at an angle of forty-five degrees with the 
loDg axis of the instrument. When the instrument is in position 
within the auditory cnnal, the surgeon is enabled to judge of the | 
mobility of the whole or of a part of the membrana tympani by I 
observing its movements during condensation and rarefaction of th* , 
air in the auditory canal brought about hy the action of the surgeon's 
hand upon the rubber bulb. Before using the instrument it is well 
to slip a short piece of wet rubber tubing over the end of the spec- 
ulum, to ensure ita fitting into the auditory canal as nearly air-tight i 
as posaible. When the Eustachian tube is impervious to air the I 
pneumatic s|>eculum furnishes the only means of determining the J 
mobility of a part or the whole of the membrana tympani. 
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RHINOSCOPY. 
Examination of the Eustachian Tubes and Middle Ear. 
Wbat is rhinoscopy ? 

Rhinosuupy is the art of inspecting the Dajsul cavities, and may be 
divided into anterior and posterior rhinoscopy. Anterior rhinoscopy 
is the inspection of the anterior norea through the nostrils, and p(»- 
terior rliinoscopy is the in- 
spettioti of the vault of the 
pharynx and of the posterior 
nures froni he hind. 

What are the anterior aitd 
posterior nares? 

sliould he ap- 
aolejy to the anterior 
and posterior openings of 
the anterior n 

What is the posterior na- 
sal chamheT or post- 
nasal space? 

post-nasal npace, as it 

at [nvamjt more commonly 

.vity bounded 




condition of ils lining mucous mcuibnino muy liu iiihiiuctud. 
openiug of the nostril uiaj't liuwever, be effected more eonvenienlly 
by ineaua of an inalruuient called a "nusal dUalor," of which there 
aro endless varieties for sale in the market. The instruuient shovn 
in Figure 36 is selF-retuinlDg when in position within the nose, and 
licncc ia not liable to cause embarrassment by falliDg from 
during an operation and becoming temporarily lost. It sliould bo 
inserted by uompressing the spring of the instrument between the 
thumb and forefinger of the right hand, with the eonoavity of the 
instrument upward. The blades of the inatniinent should be placed 
within the vestibule of the nose parallel with its floor, and the dila- 
tor then so turned upward that the rim of the nostril falls into the 
spaee between the wires forming each blade of the dilator (Fig. 37). 
All nasal dilators, however, tend to expose the parts in ; 
condition, and thus deceive the observer as to the amount of' 
breathing-space that exists in the anterior nares. 

Large-sized ear-specula, by not dilating the nostril so widely, 
enable the observer to judge of the amount of obstruction to 
respiration (produced by a deviated septnm or anterior hypertrophy) 
much more accurately than can be done by any nasal dilator, Whei 
using either dilator or spci'oluTn a strong light should be reflected 
into the nose, and the inBtniment and patient's bead should be so 
moved that the different parts of the interior of the nose are suc- 
cessively brought into view. Any secretions that obstrut-t (he view 
should be wiped away with cotton wrapped on the end of an appli- 
cator, and any change in the bulk of the gmrts should be tested with 
the probe in order to determine its density, li' an anterior hyper- 
trophy obstructs the view of deeper structures, a 4 per cent solution 
of cocaine should be applied to reduce its size and allow light lo 
penetrate info the deeper parts of the interior of the nose. 
Describe the appearance of the interior of the nose as seea 
in anterior rhinoscopy. 

The first structure brought into view is the vestibule, in which 
seen a number of coarse hairs called vibrisete, while a fold of 
or mucous membrane lies between the vestibule and the inferiw 
meatus. To the inner side is the upturn, and to the outer side is (he 
inferior turbinated bone, forming the roof of the inferior meatus. 
Above the inferior tarbinnted bone U the middle lueatus, roo£Bd in 
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ilit, li.v thi! miilillo liirbiiiatcd boi 
iwtuv iiidividuul»4 a iki 






alwve, except fur the ollkiiturj- 
Tbrough the uU'mikiry islit i" 
aiiperior lurbiiiated bone may be seen. 
How aie the posterior nareB examined? 

The observer Bhould sit opposite to the patient, so that his eye is 
on the level with, and about a foot from, the mouth of the patient, 
whose head sliould be slightly nirsed ouil inclined backward. The 
knees of the observer should be either at the left or on either side 
of the patient's knees. For office use it is most convenient to have 
piano-stools, which can be raised or lowered, sii that the difference 
in the heights of different patients can be compensated for, and 
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eye of the observer can be brought on a level with the eye of tlie 
patient, while the patient's head may rest npon a cushioned frame- 
work fastened to the wall. Tf a head-reflector be used, it is advisable 
to obtain un easy position for the head, and thmi move the reflector 
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until tlie disk of refleclwl liflil liills iiilo ibe opuiicd nwuth nf the 
piitiunt with its ueDtrc at the base of thi; uvula^ thuit Jlluiuiiiutiii^ oil 
the BuiTouudiiig parte. Thu patient having opened his luuuth and 
the tongue being held down by nieuns ufa touKue-depressor (Fig. 3D), 
tlie rhinoscopit mirror (Fig. 41 ], hiiving been wHrmei), should be intro- 
duced into the pharyngeid cavity behind the velum p»!ati, and sn 
placed sa to reflect the light upward and forward into the vault of 
the pharjTix and into the posterior nares (Fig. 44). For ihis pur- 
pose a No. 1 mirror is geiieruUy most ubrItiI, but lar^rer or suiuller 
mirrors can sometiuies be 
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used to advantage. Posterior 
rhinoscopy is much ni 
difficult than laryngoscopy ; 

but, except in the case of F<.idii>K Toiigiip-deprcBsor. 
young children, patience and 

dexterity will almost always enable the observer to oLttiin a 
g1imi>se of the various parts of the posterior narex and vault 
of the phat^Qx without the use of accessory ijistrumenla. 
When disease of these structures exists or posterior hyper- 
trophies or other neoplasms are present, the examintitioa is 
usually easy because of their interference with the motion of l 
the palate. 

A complete outfit of small mirrors for rhinoscopy and 
larjmgoBcopy consists of seven mirrors, numbered from (HI to 
5 according to their size. The frame of each mirror is soldered 
to a stiff wire shank atari angleof 45°, and (he shank of the mimirB 
may either be fised into a permanent handle or the mirrors may be 
used with the universal handle (Fig. 42). Latterly the author has 
been using us a universal handle for minora, applicators, probes, 



small knives, and other instruments, llie dissecting needle-holder 
(Fig. 40) employed by microscopista. This ncedhi-holiJer is much 
more elegant in appeamnee than the universal handle, and i: 
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cimvcnicnl. It itt niiidi^ of white bune, ami ha^j at uiie cs(i-omit3i'fl^^ 

■ nickeled ecrew-cap which is tnimlJii uf iiiiitiuvably rctuijiing any in- 

I strument tbat is inserted iiito the holder. Three sizeH are kept in 

r Btuek by must dealers in microscopes, and are retiiiled at an eicceed- 

I inKly small price compared with that of the universal handle. 

[ Wltat are the chief obstacIeB to posterior rlunoscopy ? 

[ In many liuaea the palale will rise ftirt'ilily as soon as the mirror 

i has been introduced, thus completely shutting off the view of the 

Small Mlrnirs u^*l^ in i.jiijiigoacopy. ^^H 

parta above. This difficulty can often be overcome by rettnesting 
the patient to breathe through his none or emit a nasal sound like 
that of the French letter ». The obserier should in nil eases avoid 




touching the back of the tongue or pharyngeal wall, as (itherwise 
gagging and retching immediately occur and further examination 
is rendered futile. Execaaive irritability of the palate and phatyn- 
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geal wall can usually be relieved Buffieiently to permit an examiua- 
tion beiug ma^le with the rhinoBcopc by paioting the parts with a 
4 per cent, solution of cocaine. In operating it is otlen essential to 
be able to watch the movemeuta ol" the instrmnent in the poaterior 
nares. Under such cireumslaiices the ends of a piece of small rubber 




iew of the Posterior Nnren. the pharyns being laid Open from behind (after 
Luschka); B, banllsr protesB ; p, pharynx^ 1. BOptum; 2. middiv turbinated 
bqne ; S, inferior turbinated bone; 4, superior turbinated lione; &, superior 
meatus ; 6. mlddlo meatus ; 7, inferior meatua ; 8. main jiaeBflBe of nmitrila ; 
9, vault of the pharynx : lU, eushion nribeaoft palate: U. pualeHor aurh«e 
or uvula ; 1!, clitge brmed b; levittor pitlKtl |l. r.) ; 13, salpingo-pharTngeal 
fold; U, salpingo-palatlue fold: tii, Kiistaclilaii prominenci' or imshl 
in, EuBtSL'hlau tube, elosed on the left and latd open on the right aldel I 



tubing, such as is used for drainage in small wounds, may be passed, J 
one through each nostril and out through the mouth. If, now, these J 
endi! are drawn tight and pa-saed under thai part of the tube which 1 
is outside the nose, they will be held in position, and a sufficient I 
araount of elastic tnuitjou will be exerted upon the velum palati b 
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an^^ 



draw it downwanl ami li>rward uwii}' from fliu iiliiirynSBal wall 
mainteio it in that poaitiou. There is at firat souio gagging and 
aneezing, which quickly Bubeitle, when the tubing may be main- 
tained in poaitioii for Bouje minutcii without great pain or iduud- 
venience to thu patient. 
Describe tbe appearance of tbe posterior thinoscDpic image. 

Except in catKS of ckfl palate, it ii^ iuipussible tu obtain a coui- 
plete posterior rhinuscopic image, such as is shown iu Figure 43, but 
by vaiying the poBition of the mirror the different piirta may be 
brought into view Mid studied oue after ths other. Usually the 
first object seen ia a triangular plate, with its apeit downward — the 
posterior margin of the nnaul septum (1). Above it is a masa of 
glandular tissue called the " pharyugeal tonsil," while at each side, 
lower down, are the crater-like orifices of the Eustachian tubes (8). 
Id troDt of these and projecting toward the septum are the posterior 
aspects of the turbinated bones. The middle ttubinated bone is 
nsually first brought into view, and rarely the dim outline of the 
superior turbinated bone may be distinguished above and in front 
of it. Below the middle turbinated bone the upper part of the 
inferior turbinated bone is readily perceived ; but to see the lower 
part of this .itrueliire and the floor of the nose reqiiii'es considerable 
|)rai;lifu In (ho use nf (lie rhinoscopic mirror. 
What pathological conditions of the nose and pharynx cause 
disease of the ear ? 

As the result of I nng-con tinned chronic naso- pharyngeal catarrh 
the Rustachian tubes and middle ear become affected in a large pro- 
portion of casfti. In fact, disease of the nose and throat is by far 
the commonest cause of deafness. Especially if the cat^an'h be of 
the hypertrophic variety, so that nasal respiration is interfered with 
by the presence of anterior and posterior hypertrophies of the tur- 
binate bodies, ecobondroses or exostoses from the septum, etc., is a 
disease of the Eustachian tubes prone t« result. The same is true 
of a deflection of the septum sufficiently great to cause marked 
obstruction of one nostril. In many instances, doubtless, catarrh of 
the Eustachian tube and middle ear is the resnitof the extension by 
continuity of surface of a similar affection of the noso-pharynx. 
When one or both nasal chambers are obstructed, however, Otktt^ 
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My bHiig about the aame result PuskTiur tu tlte 
obHtmi^iuti, iu Dearly all cases of nasal stenosis, a partiid vacuum 
is formed duriug inspiration ; as the result, the nasal m 
brane is constantly engorged with bliiud in tliis locality, 
dition may extcnti back far enoufili into the pharynx to involve the 
pharyngeal tuuutU of the Kusla«ihian tube of one side. Probably 
must cases of une-aided deafness on the same side as au ubstruL-t«d 
nitslril maybe explained in this manner. The hearing; in suth eases 
froquently improves rapidly after the removal of the nasal stenosia. 
But a posterior bypertropliy may be so sitiinted as to inlerfere 
seriously with the nomiiil cireidution of bluud in the mucous mem- 
bmne covering the tul>c-uouth, and thus produce v( 
that locality. By far ihe commonest uause of Kustaehian salpingitis, 
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I ngrum uf I as |)bur> 

pbaryugea, 2.[i1irasalplugu-p^]ailiia, 3, neptum ill 

nnled bnne; 5, middle turbiiial«4 bone: 6, inferior t 

of tbu tubal canlla^: 8. mmitb of the Eualarblin tiibe; B, tulwJ ridge : I 

fossa of Roisennillller; lljevatur psiati: 12.iu!y)f>s uvultc: IS.poilerlottud 

buIcdb; t4.antfrl<>r Uibal sulcus^ IB, uvula: 10, arciis paIala-pbBr7n|{elM.I 

in children at least, is hypertrophy of the pharyngeal tonsil, Wiii 
the adenoid overgrowth is so situated as to interfere with the n 
of blood ^m the mucous membrane of the Eustachian t 
stenosis results liecause of engorgement and inflammation, and ti 
hearing <leteriorates mure and more as tlic result of each BUCceeclM 
Bttock of opryav. Under aiioh cinanoatBiwea, if the hypertrophr q 




(J:J EHSENTIALS (11' IIISEASES OF TUB EAR.- 

the pharyngeal tonsil has not existed too long, a complete k 
of the hearing may be expected ty follow the removal of a portion 
of the hypertropliied gland. It muat not be supposed, however, 
that by removing the nasal disease which produced the aural affec- 
tion a complete reatoration of the hearing will result in every in- 
stance. In most uases of this kind careful treatment of the tubal or 
middle-ear diseaae is iii/l intJi/ jivUrJinn, but ahmilutt^y iieasmiry. 
Describe the appearance of the pharyngeal orifices of the 
Eustachian tubes as seen by means of the rhinoscopic 
mirror. 

The pharyngeal mouths of the Euaiachiftn tulws, bordered by 
their cartilaginous lips, appear as two cral^r-ahaped elevations in 
front of Rusenmiiller's fossa (Fig. 44). The mucous membrane at 
the entranL* of tlio tube is, in the normal state, paler than thtU in 
its' vicinity, which is of a deep-red color over the cartilaginous lipa. 
In atrophy of the tube-muutha the mucous membrane uovering the 
lips of the tube is pale in color and the parts appear shmnken. In 
catarrh of the Eustachian tube the luouth of the tube will sometimes 
appear dilated by a miiss of mucus exuding from it, and under such 
ciRiumstanees the tube-mouth is generally greatly swollen. 
What three methods are used to test the patency of the 
Enstacliian tubes and introduce air into the loiddle eu? 

Valsalva's and Pulitzer's luytiiod.s iuiil i*;illu'tevimtion of the 
Eustachian tubes. 
What is Valsalva's method? 

Valsalva's method imn.^ists in a forced expiration, the mouth and 
nose being closed. In this method air is forced from the pharynK 
through the Eustachian tubes into the middle ear. If the aurist 
examines the membrana tyuipani while the patient inflates the mid- 
dle ear by Valsalva's method, the drum-head will be observed U) 
move outward, and in most itistancea it will become slightly con- 
gested. If an aural stethoscope be used to connect the ear of the 
patient with that of the aurist, a slight noise will be heard as the air 
enters the patient's middle ear. 
Describe the aural stethoscope, or anscultation-tnbe ? 

This instrument consists of about .'i feet of thin rubber tubing into 
the ends of which appropriate ear-pieces are inserted. One ear- 
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]fu patient M 
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the patient ^^^^r 
. IB then ill- ^^ 



piece shoulcl he oi' white hone for the jurist's own ear, and the other 
end of hurd rubber to be inserted intu the auditory 
canala of hia patient's ears. In using the aural steth- 
oscope for the auscultation of the right ei 
the aurist should firat inaert the white end-piece ii 
his own right ear, and pass the tube behind h 
HO that its weight may rest upon his shouldem, . 
there will be little danger of the ear- piece being tli 
Irom bis ear during the exaiiiination of the p 
if it be used in this maimer. The patient is then ii 
structed to place the hard-rubber ear-piece loosely ' 
in his ear and hold it in position with his thumb and 
finger. The aural stethoscope, or auscultation- tube, 
but improperly called the " otoscope " (Fig. 45), , 

Wliat is Folitzer'B method of inflating the middle ear? 

In Pulitzer's method the patient is directed Ui hold a small (|uan- 
tity ofwaierin hiamouLh until he is told to swallow. The aurist 
then takes the nose-piece of Politzer's air-bag (Fig. 46) between his 
middle finger and forefinger and inserts it into one of the patient's 
nostrils, and closes both nostrils firuily about the nose-piece by pres- 
sure with his thumb and finger. The patient is then told to swallow i 
as the patient's larynx !a seen to rise at the commencement of the 
act of swallowing, the aurist <|uickly compresses the air-bag held in 
his right hand, thus forcing air through the nose and Eustachian 
tubes into the middle ear. If the auscultation-tube is used during 
Ibis procedure, the air will he heard to enter the middle ear with the \ 
same audible di'ek observed when Valsalva's method of inflating the i 
middle ear is employed. 

During the aet of swallowing the soft palate rises, thus cutting off 
all communication between the posterior nasal (chamber and the 
mouth, and at the same lime the Eustachian tubes are rendered 
more patulous by the action of the tensor palati and other muscles, 
so that air forced into the nose by Politaer's method, having n 
way of esit, readily finds ita way into the middle ear (hrough thej 
tubes if their functions are not impaired as the result of dise 
The same thiog may be accomplished with greater c 
requesting the palient to "puff out his cheeks" and 
gwhile the mouth is thus inflated with tur. 




M EgSENTIALH OP Dl.SEAt 



cerUin syUables, like tlie words kick, liadi, ur Itock, al» c 
elevation of the soft palate and a dilatalioQ of tbe Kustachiaa tubes, 
so that the middle ear can readily be inflated by uieatLS of Politzer's 
air-bug while the patient is pronouncing either of theae words. The 
middle ears of young children are usually more easily inflated by 
iH of PolitKer's ait-bag llian those of adults, white m the case 



of infante air readily enters the middle e: 
used while the child ie crying. 

No more force should ever be employed 
bag than is absolutely necessary to Ibrce ai 



if Politi 



r-bag be 
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compreasing the rubber 
iiir into the middle ear, and 
it is far better fur ilie aiirist 
to make several unsnccesa- 
ftil efforts to accomplish 
this purpose than lo drive 
air from Polititer's air-bag 
into the middle ear with 
suflicietit force to cause 
pain. While it is probably 
impassible lo rupture a 
HDi'iiii/^membranatympam 
with Politzer's air-bag, yet 
several cases have been 
reported in which an atro- 
phied or otherwise greatly diseased drnm- 
mcmbraTie has been ruptured by the in- 
cautious use, or rather abuse, of this instru- 

Describe the Enstachian caUieter. 

The RuBtachian catheter is a tube of 
rubber or of metal curved at its distal 
Polit^crAirbttB»-ithNo«ie, ttfemity, as shown in Figure 47. The 
proximal end of the instrument is so eon- 
Blnicted that the nozzle of Politzer'a air-bag (b, Pig. 46) will fit 
hmsrly into it, and it is provided with a ring or mark of some port 
by which the aurist is informed of the position of the beak of the 
inslniment when it has been inserted into the ntMw. At least three 
sizes of this catheter shuuld be in potisession of the auriat — respect- 
ively 1 , 2, and 3 millimetres in diameter. The bard-rubber (.atlielers 
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have the advant&ge of eheuptiusi^, but tliey are 
not so easily disiufected as are the melal ones, 
whiuh fan be dropped into water and boiled or 
sterilised in tlie Btcaiu -sterilizer wiihuut injury. 
Moreover, the hard-rubber instrument have a 
diameter larger iu pruportion Ut the size of 
their calibre than that of the silver catheters. 
Sexton has invented a soft-rubber Eustachian 
catheter which is firm enough to be used with- 
out a stylet, and because of its flexibility an 
instrument of this kind, somewhat larger in 
diameter, can mure readily be introduced 
through the nose than those made of hard 
rubber or of metal. 

Describe the methods of intraducing the 
beak of the catheter into the Eusta- 
cbian tube. 
The operiitor should first inspect ihe anterior 
narium of the patient to be catheterized, and 
carefully note the position, size, and shape of 
any obstruction, Buch as a septal exostosis, which 
will interfere with the passage of the catheter. 
The operator sbould hold the proximal extrem- 
ity of the catheter between the thumb and 
fingers uf his right hand, somewhat in the 
manner of a pen-holder, and lift up tlie tip oi' 
the patient's nuse with the thumb of his left 
hand. The beak or distal extremity of the 
catheter ia then inserted within the narcs, and 
is made to rest upon the floor of the nose, 
while the proximal end of the instrument is 
elevated until it is parallel with (he floor of the 
nose. Still keeping the beak of the instru- 
ment in contact with the floor of the nose, the 
catheter is pushed gently inward until the beak 
of the instrument is felt to be in contact with 
the posteriorwall of the pharynx. At this stage 
of the procedure the operator has the choice ] 
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of the three methods of procedure in eommon iisc. FrobaUy Uie 
one moat frequetilly employed je that of Ijowenburg, who directs 
tli.it when the beak of the instriimetit is felt to be in oontact with 
the pharyngeal wall the catheter should be rotated iDwurd through 
an angle of 45°, and drawn forward until the bealc uf the instra- 
ment is felt to touch the posterior edge of the septula, when it is 
routed outward through rather more than an angle of 90°, and 
should then be in the mouth of the Eustachian tube. The operator 
may feel satisfied that this ia tlie ease if the beak of the catheter 
is found to be somewhat firmly fixed in the position it has assumed, 
so that it is impossible to rotate the beak of the instrument 
upward or carry it backward or forward without eserliug con- 
siderable force. 

Gruber directs that when the beak of the catheter is iclt to be in 
contact with the pharyngeal wall it should he withdrawn until its 
curved poTlion comes into contact with the posterior margin of the 
hard palate. It should then he 
again pushed inward a distance 
i uKut half an mch and ro- 
t 1 d futward toward the ear 
tlirouth an angle of a little 
more (ban 45° when if these 
niinoemrLS baiebeen success 
fil till htdk of the inatrament 
will bo withm the mouth of the 
y islachiin tube 

\\ hen the beak of the instm 
ment ii felt to be ui contact with 
the pharyngeal wall it may be 
1111 mediately rotated outward 
4)° which will uany the beak 
of the instrument into Rosen- 
miiller's fossa (Fig. 4S,r). The 
catheter should now be drawn 
gently outward until its beak ig 
felt to slip over the posterior lip and into the mouth of the tube. An 
operator soon learns by the sensntion imparted to hia hand whether 
the beak of the instrument is or is not in the Eustachian tube. 




Vertical Scclion o( Nttso-phni 
the Catheter Introduced 
EnBtaclilan Tube. 
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What are tlie obstacles to catheterization of the Eustachian 
tubes ? 

Deviation oi' the aeptuni to Buch a degree as alnioBt to completely 
occlude one nasal ehamber may render the passage of an Eustachisn 
catheter throufih that side oi" the nose impossible. Under such cir- 
cumataneea both Euataflhian tubes way be catheteiized by means of 
a catheter passed through the unoecluded nostril. To reach the 
tube of the opposite side it will be necessary to have the beak of the 
catheter somewhat longer than that of the itistrument ehown in 
Figure 47. 

Ecchondroses or exostoses of the septum frcnuently interfere with 
the easy passage of the catheter through the inferior meatus of the 
nose. Under such drcumstances the beak of the catlieter can Bome- 
tjmes be passed over them, and made to rest upon the floor of the 
nose or tbe sofl palate behind. In some such instancea a soft-rubber 
catheter can be used to advantAge. In passing the catheter tbrough 
the nose the instrument should be held very lightly between Ihe 
thumb and Snger, and a tendency to rotate on its long axis should 
not be resisted, because by allowing the instrument to rotate its 
beak will sometimes glide around an obstniction, and finally find its 
way into the pharynx. 

Another obstacle to catheterization of the Eustachian tubes results 
irom spasmodic contraction of the muscles of the palate and pharynx, 
which tightly grasp the beak of the instrument and greatly interfere 
with itH proper manipulation. Gentleness and patience on the part 
of the surgeon will generally overcome this difficulty. The patieijt 
should be requested to inhale deeply through his nose or to "swal- 
low," and thus produce a temporary relaxation of the parts, which, 
if repeated from time to time, will generally enable the surgeon to 
guide the beak of the catlietcr into the mouth of the Eustachian tube. 
How is Politzer's air-bag used with the Eustachian catheter 
to inflate the middle ear? 

When the beak of the catheter is felt to be within the mouth of 
the Eustachian tube it should be held in position with the thumb 
and forefinger of the left hand, and steadied by two fingers resting 
upon the patient's forehead (Fig. 49). The nozzle of the air-bag is 
then fitted lont^tj into the proximal end uf the catheter and com- 
^^M^ed with the right hand. If the auBcnlUti on-tube be ^nssJass*^ 
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Hame time, air will be heard to enter the patient's middle ew 
;i sound somcnhat similar tu that produo^il by ioflating the 




mBtliod. However, when the 
if produced nearer the 



EXAMINATION OF PATIENTS. 

What is the best method of examination of patients with 
impairment of the acuteness of hearing ? 
First listen passively to the (iatient'ti account of the origin and 
nature of his affliction, asking, if nerejwan'. judicious but not leading 
()uestions as to the cause of tlie ear disease, the length of time th»t 
it has continueJ, and the symploms other than deafness that may 
be present. In questioning the patient the aurist should bear in 
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mind tliG effects of " atiggeMtiim " upon patieiitH of nervous tcm 
umenl, mi regititk tinnLtua. Many neurutius with diaease of the mid- 
dle ear will eKperieuee, for the first time, sutyective noises in their I 
ears upon being asked leading questions in regard to tinnitus, and 1 
aflernard complain of the presence of this symptom, which previous ] 
to that time had not attracted their attention. 

Careful notes of the patient's history abould be made in the c 
book, and especial prominence be given t<j the symptoms of the | 
disease from which he seeks relief 

The hearing should next carefully be tested by the voice, 
wat«h, and the tuning-fork. In making a record of the results of 
the tests for hearing it is convenient, to facilitate easy reference 
subsequent period, to devote one or more lines in the note-book to ^ 
each ear, using abbreviations to economize space ; for example, 
follows : 



In the above record of the testa of the hearing-power it will he 
noticed that bone-conduction, as tested by a c, fork, is somewhat 
impaired for the right ear, and apparently increa:4ed for the left, 
indicating, as previously explained, Chat there exists in the light ear 
not only disease of the conducting apparatus, but also impairment 
of the receptive apparatus. For most cases one tuning-fork, j 
ubiy a lat^e c, fork, is all that is required ; but for reasons previons 
stated the aurist should be provided with at least five 
c, Cj, Cj, Cj— which should all be used in («sting the hearing in 
t4iin cases apparently demanding operative interference, in ord 
ascertain the probable result upon the hearing. 

After the hearing has been tested the aurist should inspi 
parts of the ears made visible by means of otoscopy, carefully 
the condition of the external auditory canal and drum-head ; 
the membnma be whcfly or partly dert«gMl w flie xaxitt^M 
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or aocidont, noting tlie condition of the mucous membrane of the 
tympanum and other BtructureB tliat may be visible. In most in- 
stances it is advisable to make a diagram or rude drawing of the 
condition of tlie tympanum, and in making notes as to the results 
of otoacopy to give one or more separate lines in the noto-book in 
the same manner as when recording the results of the testa for 
healing. 

The interior of the nose and naso-pharynx should neict be care- 
fully inspected by means of anterior and posterior rhinoscopy, and 
careful notes be made as to the condition of the mucous membrane 
covering these parts, the presence of bypertrophies, eechondroaea, 
exostoses, and deflections of the septum ; the condition of the faueial 
and pharjTigeal tonsils and the mouths of the Euatachian tubes. In 
recording the results of the rhinoscopic examination it is best to 
devote one or more lines to a record of each nasal chamber in the 
same manner as when recording the tests for Iicaring and the results 
of the otOBCopic esamination. 

The patency of the Eustachian tubes should neit be tested by 
means of the Folitzer method and the aural stethoscope, nr, if 
necessary, the Eustachian catheter should be used. In cases in 
which patients consult the aurist simply in regard to a disease of 
the auricle and some cases of disease of the auditory canal, and also 
in most of the acnte affections of the middle car or mastoid, it is 
neither necessary nor desirable to make as elaborat« an examination 
as that described above. Dr. Bohrer'a diagnostic table, het« in- 
serted, althongh too elaborate for daily use, will be found convenient 
for reference. 
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DISEASES OF THE EXTERNAL EAR. 



What consenital defects are found la the ext«nuU ur? 

The auricle may eniirely be wanting ur tlifiv iun,v W a |ituni)ilj- 
of nuricW The auricle may be abnoniiiil n:« n-icards itosiiimi ur 
sfaspe, or it may onlj' be partially dcrelopeil. MulrunuuliiuiK of ilii' 
auticle are geDerallv a^ociated with dufiictK ur aleontv of llie exter- 
nal auditor)- ean»l (Fig. 5U), and sometimes impcrfeot development 
of the deeper portions of the nuditon- apparatus. A conpenitml 
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fistula is sometimes seen about the external ear. anil may iwmniuni- 
cate with the tympanic cavity (Fig. 51 ). Kxceaaive development or 
lack of development of the eitemal ear is due to excessive or iini>er- 
feet development in tlie closure of the first branchial cleft during 
embrjtinic life. Various operations hove been devised to corrw!t 
deformities of the auricle and open a way down to the tyuit>anum in 
cases of stenosis of the external auditory canal, Plastic operations 
in this locality do well as regards the healing prooess. Operations 
for the correction of atresia or stenosis oFtlie external auditory canal 
hitherto have not been attended by an encouraging degree of 
Describe othematoma of the auricle. 

Utli;euniloiiia, or pcricliuiidritis, of the auricle (Fig. S^) is 
erallythercMult of direct violence — self-inflicted in the 
vrliom the Uiacaae is nut uucoiunion. This affection is 
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by an efTunioii benentli tlie |>f;richijrnlrium of the auricle, eauaing 1 
Hwelling, tension, and puiu in tlic jjitrt. The effusion mayfinallyl 
escape through an external opening which it has made for itself, T 
reniuiu as a swelling for an indetinite time, or slowly be absorbed. ' 




Even when reabsorption of the etfusion di 
deformity of the auricle results (Fig. S3), 
What is the treatment? 

Inflammation should be cnnibated by the appliralion of bclladontift i 
ointment, and progressive effusion by painting (he affected partti^ 
with contractile collodion. If, notwithstanding these measures, tin 
collection of fluid beneath the perichondrium s 
parts should be aspirated with antiseptic precautions by meanB of g 
hypodermic syringe and the fluid withdrawn— a measure thatv 
probably need repetition from time to time. In chronic a 
all signs of active inflammatjon hare disappeared, the reabs 
of the fluid may be hastened by gently kneading the tumor betm 
the thumb am] foreSnger, and the application of an ointment c( 
posed of equal parts of compound iodine and mercurial ointn 
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Describe frost-bite of tbe auricle. 

Ill CLiIJ diniates frost-bite oi' lliG auridt! is by nu nieanf 
At. lirst tbe aiiritle is cold and numb and HutiietitueH stiff 
lh>2eii soWil. Later on the symptoma are those of traumati 
iDvulviBg ualy the skiu or the skin and deeper etructures. The 
skin is hot and swollen, Irequciilly eitcoriated or covered by vesicles. 
In the severer cases, the symptoms are those of perichoiiilritis, fol- 
lowed sometimes by cartilaginous necrosis and llie furmatiuu of 
sinuses uiKin either surface of the auricle. 

What is the tre&tmeBt? 

WTien the auricle is frozen its temperature slioulJ be restored 
gradually by gentle friction with snow or pounded iee, and aftcrvrard 
by gentle manipulation with the flngera If only the skin is involved 
by the subsequent inflammation satisfactory resalts will follow the 
applicalion of a ten per cent, ichthyol ointment in vaseline, which 
shonld be applied sulliciently often to keep the parts oonBtantly 
covei'ed and protected by the ointment. In some cases pain and 
soreness are greatly relieved by wrapping the auricle in absorbent 
cotton after using the ointment and applying gentle pressure by 
means of a bandage. When perichondritis follows frost-bite of the 
auricle it should be treated in the manner already described. When 
sinuses have formed, they should be laid open, the nei^rosed tissues 
removed, and ihe wounds allowed to heal by granulation. If care 
is taken to koep the parts ]irii|>crly supported bnl liulo deformity 
sometimes res nits. 

How should vonnds and injuries of the auricle be treated 7 

Incised and punctured wounds after tlinniugh cleansing should 
be sutured in such a manner as to leave as little 8(>nr as possible ti]ioii 
the lateral surface of the auricle, Incontuseil and lacerated wounds 
perichondritis almost invariably occurs and it is well to anticipate, 
such an attack by the application of cold compresses for twelve to 
twenty-four hours. An attempt should be made to save as much 
tissue as possible, and no part which possibly may have sufficient 
vitality to live should be removed. As a primary measure but few 
sutures should be used, as after the circulation has been ihuroughly 
established it is ordinarily a simple matter to secure n 
coaptation of the parts and prevent deformity. 
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How ina,7 cleft lobule be remedied ? 

Cleft lobule, which is generally the result of the tearing out of an 
ear-ring, may be remedied by the following operation ; The sides 
of the cleft are freshened in the same wanner as for a hare-lip 
operation ; but, to avoid as far as possible the formation of a coQ- 
flpieuous scar, the sutures should be introduced and tied oti the inner 
Hide of the lobule, aod should iovolve only the deeper layers of the 
skin of its outer surfuee. After the parts Lave been accurately ad- 
justed and the sutures tied, the wound should receive further sup- 
port by the appliuation of iodoform eollodioii. If the operaljon bo ' 
done under antiseptic precautions, it is generally suwiesaful, firm 
union occurring within a few days. 
What cataneouB diseasea aometimes atta^A the auricle ? 

Tlie cutaneous diseases which sometimes attack the auricle a 
ecienia, dermatitis, comedo, erysipelas, syphiloderraa, herpes Eosler, 
and lupus. 
Describe eczema of tlie auricle. 

Kczemu is by far the commonest of the skin diseases affecting the < 
auricle. It may also involve the auditory canal, and even the der- i 
moid layer of the membmna lympani. Intertrigo resulting from ■ 
the invasion by the disease of the fissure formed by the junction of 
the auricle with the mastoid region is of frequent u 
infants and young children. 
What is the treatment ? 

In adults the disease is sometimes the result of the rheumatic or 
gouty diathesis, and, in addition to local treatment, such c 
quire the adrainistration of alkahes, with iodide of potassium, sali- 1 
eylate of sodium, or arsenic. In children the di.seae<e is frequently I 
associated with stnima, and for such cases eod-!iver oil or syrup of J 
the iodide of iron should he prescribed. lilczema intertrigo is best I 
treated by the frequent application of powdera, and oxide of eit 
subnitrate of bismuth may be prescribed for this purpose. 

The commonest cause of ecscma of the auricle in children ii 
irritating discharge Irom the middle ear. In the neglected children I 
of the poor the discharges resulting from purulent inSammation of 7 
the tympanum are frequently smeared by the fingers of the child nver I 
the entire auricle and over the skin in front of and behind the 
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Under suiib cireumst slices l!ie auricle ani) snirounding skin become 
covered by ecxematous scabK awl eruatx. These the surgeon should 
carefully remove by means iiF pledgets of cotton saturated with per- 
oxide of hydrogen, and rub well into the affected parts an ointment 
consieting of sis or eight grains of the yoUow oxide of mercuTy to 
an onnoe of petrolatum. A single thorough application of this 
remedy ia Bometimea sufficient to bring about a cure even in cosea 
in which the disease has existed for several months. Perfect clean- 
lineaa in all cases should be enjoined, and if frequent cleansing of 
the auditory canal with absorbent cotton, followed by insufflations of 
powdered boracic acid, is not sufficient to keep the concha diy 
fi'ec from the discharge, the skin of this part of the ear should be 
protected by some bland ointment. Benzoated-itinc ointment, if 
frcsli and properly made, answers very well for this puriii)se, 
What new growths occur upon the auricle ? 

The new growths that occur on the auricle are sebaceous cysM 
fibroid tvimor, epithelioma, nsevus, sarcoma, and cornu hominum. 
What is ths treatment? 

The treatment is the same as if the new growths occurreil 
where. Nsevi in suitable eases should he treated by electroly; 
The otliei' growths ordinarily reijnire excision. 
What are the more common affections of the external audi- 
tory canal? 

The more common affections of the external andilory cnnal are 
acute circumscribed inflammation or funinculosia, acute and chronic 
diffuse inflammation, diphtheritic inflammation, hyperostosis, exos- 
tosis, and foreign bodies. 

What is the etiology of acute circimiacrihed inflammation of 
the external auditory canal? 

Recurrent attacks of furunciilosis of the auditory ciiiial 
many instances, to be the result of irritation from carious teeth or 
from disease of the iuteriiir of the noae and throat. The affection is 
commonest in anEeniic and debilitated individuals and in women 
suffering from menstrual disorders. 
What is the pathology of tiie affection ? 

In most inatani'es a sebaceous gland or a ceruminous follicl 
starting- iHjini. of the disease, but in some eiu^cs the inflani 
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begins as a ciiviimijcribed perichondritiB or jjcriostitis of the auditoiy 
canal. The puthology of acute circuiuscribeU inSamiuation of tfae 
exteniHl auditory tniiul is similar to that of buils and felons occurring 
elsewhere on (lie bo<lj-. 
What are the symptoma? 

There in at firsl Hn itching wilhin the canal, a portion of which is 
found lender to the touch, and soon becomes painfiil. Little hy 
little the pain and tenderness increase, until in some instances the 
patient's snlferiDgs become almost unendurable. In severe cases 
the pain, which at first was confined to the ear, cstcnds to the whole 
side of the head, is throbbing in character, and m increased by move- 
mente of the jaw in talking, eating, et«. There is acme elevation of 
temperature in the eevereet cases. Deafness is not a marked symp- 
tom until the swelling is large enough to close the canal at the part 
involved, but tinnitus is present in the m^ority of cases. The 
furuncle will rupture spontaneously in from two to eight days, 
according as the inflammation is superficial or deep-seated. The 
diEcbarge is purulent, sometimes quite profuse ; and its appear- 
ance is speedily followed by a siibai<lence of acittc pain ; the ports, 
however, remain sore for several days. 
What is the treatment 7 

Speedy relief generally follows a free incision through the swollen 
parts down to the cartilaHe or bone, even though no pus be found. 
The incision should be followed by syringing the canal with hot 
borio-acid solution and the application of a hot poultice. 

In cases where incision is not advisable a cone of cotton should be 
well covered with an ointment of the yellow oxide of mercury (For- 
mula 21), and so placed within the canal tliat it will exert pressure 
upon the swollen parts. For a few moments this procedure increases 
the pain sumewhat, but it is followed by a feeling; of decided relief 
and comfort. The ointment is rubbed into the akin of the canal by 
each movement of the jaw in talking and eating, and if the treat- 
ment is applied early enough, many cases of furunculosis of the audi- 
tory canal may be aborted before suppuration hiis occurred. 

Some relief from pain follows the application of a 10 per cent, 
ointment of cocaine in lanolin or a ! per cent, ointment of atropia. 
Heat, however, generally pives speedy relief from pain. It may be 
applied by gently syringing (lie canal with hot water, by the appli- 
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cation ol' a poullice, ur by resting the head upon a hot-water bag or 
a. bag of hut salt or of hops. In severer ams it is advisable to 
secure a tree evacuatioD of the bowels by means of Hniall, frequently- 
repeated doses of calomel and bicarbonate of i!odiuin. Droji-doscB of 
tincturB of aconite-root, repeated every hour, will control to a eerlain 
extent fever and pain. In all cages the cause of the attnek should 
carefully be sought, and measures adopted to prevent a, recurrence. 
Describe otitis externa diffasa acuta. 

Diffuse inflaiumutiun of the auditory canal varies in character 
from a simple erythema of the skin of the auditoiy canal to severe 
periostitis. The disease usually attacks the osseous portion of the 
canal, but it may extend to ihe auricle, and, by periosteal continuity, 
to the periauricular and mastoid regions, causing abseeas and necrosis. 
What is the etiology of otitis externa diffasa acuta ? 

The disease usually occurs in persons whose general health is im- 
paired. It is sometimes consecutive to an attack of otitis media 
lujuta, or it maj' be caused by an irritating discharge Ironi ihc mid- 
dle ear. The affection, which usually begins in the skin or cellular 
tissue, may extend to the periosteum and bone. 
What are the ssnuptoms 7 

The symptoms are similar to those of furuoule of the auditory 
canal, except that the pain is usually more intense and appeal's at 
an earlier stage of the disease, wliile deafness and tinnitus are mure 
marked and long continued. On inspection the tissues of the audi- 
tory canal appear red and swollen. The swelling is usually greatest 
in the bony portion of the canal, where it may be so great as to com- 
pletely obliterate the canal and prevent a view of the drum-head 
from being obtained. Generally the skin is excoriated at points 
where the inflammation is greatest, and usually there is desquama- 
tion and a slight watery discharge. 
What is the treatment ? 

Incision of the swollen tissues is rarely necessary unless an abscess 
has formed. Pain can generally be alleviated very much, if the case 
is seen early, by the application of a large leech to the skin in front 
of the tip of the mastoid, as closely as possible beneath the auditory 
canal. Twoleeclies maybe applied in front of the tragus, or Liier'a 
artificial leech (Fig. 54) may be used in this position. 
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This iualrunient is of ureal Bervice in the abstraction of blood in 

deep-seated iiiflnmiiiation. The searifier has a eircular cutter, passing 

Ihroiiah the centre ol' the shaft, the depth of the cut being regulated 

and set by a thumb-screw. After 

^"^-^ making the incision the blood is 

/""^ drawn by the pump, consisting of 

(TV.^^^^^ . gto barrf .nJ » pi.t™, »itl. a 

^^_/**-i^^^W*^"*^ screw arrangement to nx it when 

f "1 drawn up. The glass cylinder, which 

i^ — S=C_ _ - holds about one ounce of blood, 

should be filled in from three to 

four minutes. The piston should 

Luur- Ariifii^iiii L.woh, be soaked in warm water previous 

to the opemtion, so that it may 

swell up and fit the tube tightly, and the edge of the latter, which 

is applied to the skin, should be greased or soaped, in order that it 

may fit closely to the skin and prevent entrance of air. 

In many cases it will be necessary to prescribe morphia to com- 
pletely control the piun a,nd secure sleep ; but heat^ applied in the 
manner already described, will be all that is necessary in the majority 
of instances. When the acute symptoms begin to subdde, ointment 
of the yellow oside of mercury should be applied once or twice a day 
to the swollen tissues by means of a camel'a-hair brush. Tf, how- 
ever, there is considerable secretion of a watery discharge, the canal 
should be carefully dried with absorbent cotton, and the parts be 
painted with a solution of nitrate of silver (Formula 29) and dusted 
with powdered btiracic acid. 

Wliat is the etiology of otitis externa, diffusa chronica ? 

This disease occurs in individuals whose health is impaired, or it 
may be the result of the gouty or rheimiatic diathesis or the irrita- 
tion caused by carious teeth or disease of the nose and throat. The 
growth of AnpergUlus within the inflamed canal must be regarded as 
a complication rather than a cause of disease. 
Wliat are the aymptoms? 

Patients ciimplain of itching and a sense of heat within the canal 
Pain is usually absent, except during aenfe exacerbation a. Upon 
inspection the skin of the auditory canal is found to be red and 
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swollen, especially in the deeper portiitij«. The iiitlanitnatiuR may 
be of the eczematoua or desqnamutive type, and sccorapunioU by a 
watery discharge or seborrhcea. 

What is the treatment ? 

The eauHO of the iiffection should bo carefully sought. I'atieiils 
of the afnimoua diatheals or in feeble health will require the adniin- 
istration of cod-liver oil and Uiniea, and appropriate remedies should 
be prescribed for those in whom ihe disease eeenis to be the result 
of the rheumatic or gouty diatheeis. If carioud teeth are present, 
they should receive the attentioo of a skilful dentist, and any dis- 
ease of the nose or throat that may be present should be properly 
trealed. The local treatment of chronic diffuse inflanmation of the 
external auditoiy canal varies according to the stage and variety of 
the disease present When the disease is of the eczeniatouB type, 
all scales and scabs should be removed by means of a pledget of 
absorbent cotton wrapped about a probe and dipped into a solution 
of the peroxide of hydrogen (Formula 10), and yellow ok ide^lf■ 
mercury ointment (Formula 21) well rublftd into the parte. When 
there is considerable secretion of p,n. 55. 

watery fluid the canal should he 
dried thoroughly and brushed 
with a solution of nitrate of silver 
(Formula 29), and kept dry hy 
frequent insufflations of boracic / 
acid. 

If a growth ai' AiqiiTgilhis 
present, the fundus of the canal \ 
will be found Glled by a pasty, 
whitish material, interspersed 
with black spots, and the usi 
the microscope will delect the 
presence of either or both the ^^ Anpergiilns giauuuB; 

jl«p«"fftffl«ff7«jHrHi'(FLB.55, A.b) niger; r, ripe frucliferouK head or 
and the Aiqi>-<-gUh,ii „lger (Fig. Aai»r(-i!iu» niger lhro»mg off opores 

56 0). These two species of 

AnptrifiRiui are the commonest fungi found within the auditory 

canal, but other varieties are occasionally met with. 
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When Asprrgillia is present, the canal should be tleansed thor- 
oughly each day wiili peroKJde of hydrogen, and an apijlication 
made of a sulution of nitrate of silwer (Formula 29) or of absolute 
alcohol (Formula 14). It is essential that the canal should at all 
limes be kept absolutely dry, because nothing more favors the 
grovtb of AnpergiHiie than moisture. Discharges should be absorbed 
by the application of powdered boracic acid or a mixture of powdered 
horacic acid and iodoform {Formula 18), 
Describe otitis ezteisa diphtheritica. 

Diphtheritic inflammation of the integument of the external audi- 
tory canal is an inflammation characterized by the presence of a 
pseudo-mem brail e, whieh when removed leaves a bleeding surface. 
The pseudo-membrane may or may not contain the Klebs-Ixifler 
bacillus, oharauteriatic of true diphtheria, as other bacteria are 
capable of causing a diphtheritic membrane within the auditory 
canal and upon mucous surfitces. 
What is the etiology ? 

The disease occurs usually as a complication of diphtheria of the 
throat and middle ear. Primary diphtheria of the walls of (he ex- 
ternal auditory caiial has been observed during epidemics of diph- 
theria, 
Wliat are the symptomH ? 

In the primary form there are deafness and tinnitus, with slight 
pain. Examination discloses the presence of the charHctcristic diph- 
theritic pseudo- membrane. The secondary form of the disease fre- 
quently causes destruction of the membmna tympani. necrosis of the 
us.»iiclea and portions of the temporal bone. 
What is the treatment ? 

The iraeudo-nicmbraiio should be removed thoroughly by the 
surgeon twice each day, by means of a 50-volume solution of the 
perosi<ie of hydrogen (Formula 10), and the parts be kept aa dry as 
possible by the insufflation of powdered boracic acid. If treated in 
thif manner, the pseudo- membrane usually does not re-form after 
the third or fourth day. 

What are exostosis aud hyperostosis of the external audi- 
tory canal? 

Up to a comparatively recent date the name "exostosis" was 
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applied to all bony outisrowtha williin the auditoiy t-aiial. At tho 

prescut titue, however, the name in regtrioted to bony growtlm at the 

iuuction of the uaitilugiuous and bony portions. KxuetcBes of the 

moBtiia are usually si iigie and pedunculated. 

Hyperostoses are situaled at (lie inuer end '°^' 

uF the meatus close up to the luembrane, 

are sessile, and generally multiple (Fig. 56), 

Both exostoses and hyperostoses uiwn e 

aniination apjiear an whitish pi'uniinences, i 

which are Found to be fimi and hard nhe. 

touched witli a probe. 

What iB the etiology ? 

HyiieroBtoses iti uiost instances are prob- „ _. .u . 

,, ' . ' Uyperostnsea Been LhfQUBli 

ably congenital, and in all cases their prcs- an >::flMpeeuiunniiHiby). 
cnce and growth are painless, while an 

exostosis is always preceded by inflammation. A subperiosteal ab- 
scess forms over the mastoid, the pus finding its way into the meatus 
at the junction of the lartilaginoiu and bony portions of the canal. 
The mouth of the sinus in this position becomes oceupied by exubc< 
rant granulations Irom the bone, which in the course of time gradually 
become converted into bone. 

What are the srmptoms? 

Hearing is not impaired unless the bony growth or jirowihs are 
large enough to entirely bloc-k the lumen of the meatus. The 
smallest opening is sufficient to transmit sound-waves. If. however, 
such a small opening is occluded by a drop of fluid or by a few scales 
of epithelium or by a small mass of cerumen, the hearing al onee is 
greatly impair^!. The presence of hyperostoses will, when purulent 
disease of the middle ear is present with perioration of the drum- 
head, greatly interfere with drainage and render the disease difficult 
to cure. 
What is the treatment ? 

If an exuatosiH is large and attached by a rather small peiliclc to 
the auditjiry canal, especially if the growth be slightly movable, it 
can readily be detached by means of a small chisel and extracted 
with a pair of forceps. Exostoses of this character should always 
be removed. 
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HyperosWaes are best, let alone, eveo in those eases in which they 
enerOHL'h upon the canal to snch an exteriL aa to decrease greatly its 
luuicn. If from time to time the patient becomes deaf from an 
accumulation of cerumen between the hyperosloseB, this should be 
picked carefully away by means of an appropriate instrument. The 
sjtinge should lutf he usnl, because it is ullen impossible to remove 
fluid from behind the esostoaes after ajttnging, and it may be the 
Btiuse of an inflammation of the auditory canal and drum-head ex- 
ceedingly diflicolt to control. Where the presence of hyperosfoses 
seriously interferes with pnipcr drainage in cases of purulent otitis, 
an Attempt should be made to effect a removal of one or more of 
the growtlis by nie»ns of a drill propelled by an electric motor. In 
some cases the liimun of the («uol may be increased by the use of a 
soft-rubber tube inscrteil between the apices of the hyperostoses, the 
espansioti of which tube causes a gentle and even presMure, and nmy 
cause the partial absor|)tion of the growths. Applications of iodine 
and ointments containing mercury are worse than useless. 
What foreisn bodies are found in the auditory canal ? 

Animate and inaTiimali' objects, impacted cemmen. laminated 
e|iithclial plugs. 

What animate objects are sometimes found in the auditory 
canal? 

Flies and other insects, ihc larvaj of insects, and varioua moulds. 
What is the treatment 1 

The treatment when the auditory canal is invaded by a growth of 
AnpiroHlits. Miicnr, orother moulds has already been detailed (p. 79). 
Inset-iH can generally be removed readily by means of the syringe. 
The larvie of insects are not usually present unless there he suppura- 
tion of the middle car, but cases have been reported of the presence 
of maggots within the auditory canal when the drum-head was iiitAct 
and no suiipuwtion existed. I^rvre can be killed with clilorolorm 
vapor, and then reiuoved by means of the syringe. 
What inanimate ohjects are sometimes foimd In the auditory 
canal? 

Shoe-buttons, pebbles, glass beads, the ends of lead- and slate- 
pencils, and other objects are sumetimea placed by children within 
d|^|r ears in a spirit of mischief. It is not rare fur aurists to find 
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parts of an onion or pieces of cottoD that were pkc^cd nithin the 
auditory canal by pntienta perhaps months or years before and for- 
gotten. Among the foreign bodies moy be classed impacted ceru- 
men and lauiinaled epithelial plugs. 
How should foreigii bodies be removed ? 

Leaves of the onion, wads of cotton, and other soft objects are 
readily grasped by mouse- toothed tbreeps and extracted. Hard, 
round objects, such as shoe-buttous and glass beads, should at first 
be attacked by means of a syringe. A fine canula should be placed 
in Buub a position that a stream of fluid can be thrown intti the audi- 
tory canal past the object II' careful syringing in this manuer fails 
to dislodge tbe foreign body, a delicate hook should be introduced 
inlfl the canal flatwise between its wall and the object, and an eflbrt 
made to r(^l the object outward through the canal. Hard, irreg- 
ularly-shaped bodies, that cannot be grasped by the forceps, will 
otten tax the ingenuity of the surgeon Ui efiecl their removal. 
Efforts at removal should be made with extreme gentleness, for tear 
of injuring the drum-head, and the surgeon should bear in mitid 
that rather than incur the risk of doing so it is preferable to detach 
the auricle from the bony meatus by means of an incision made 
posterior to the auricle, and turn the auricle and cartilaginous meatus 
forward upon tbe cheek. By this measure the operator is brought 
nearer to the foreign body and considerable si>aee is gained for 
manipulating the instniments. The auricle can readily be readjusted 
to its place, and so secured by sutures as to prevent any deformity 
afler the wound is healed. 

In children it is generally necessary to give an amesthetic, so as to 
secure that perfect quiescenee of the patient necessary for the deli- 
cat* and carcfiil manipulation of instruments. In difficult cases it is 
best not to prolong unsuccessful efforts to remove a foreign body, for 
often it will remain in the auditory canal for years without producing 
any serious symptoms. In cases where it has been impossible to 
remove the foreign body at the first sitting the canal should care- 
fully be syringed each day, and afler all swelling of the auditory 
canal has subsided efforts for the extraction of the foreign body will 
finally prove successful. 

Cases in which the uninitiated, by ii^udicious and unsi 
eflwrts to remove a foreign body, have ruptured the dr 
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brane and caused acute purulent inflaiumatioD of the middle ear, 
and iu which so much swelling of the canal has arisen that nothing 
can he seen, should be treated by frequent Byringings with warm 
water and by hot fumenlatiuns, until the inflamniatory ayniptoms 
have subsided and the foreign body can be seen. No attempt 
at its removal should be made uiiti! every particle of swelling has 
subsided and the speculum can be used without causing pain. In 
many auch cases it will be found that careful and daily syringinps 
will suffii-e to remove the object. 
'WMt are the BUluectiTe symptoniB of impacted cenunen ? 

The patient usually complains that he has suddenly become deaf 
in one ear without any previous symptoms. The ex|)lanatioa of this 
fact is that so long as there is the smallest conceivable o|)ening 
through a mass of cerumen it will be sufficient to transmit aoviid- 
ivaves, and the bearine will not be greatly impaired. Sometimes a 
small opening through a mass of cerumen will close from time to 
time during damp weather, and open a^ain when the atmosphere 
becomes dry. This phenomena may be repeated many times, the 
patient being only deaf during damp weather. Even when impacted 
cerumen is present in both auditor)' canals the patient usually be- 
comes deaf in one ear first. Under such circumstances tlie larger 
amount of inspissated cenimen may be removed from the ear in 
which the hearing is the most nearly perfect. 
Wbat is the etiology of impacted cerumen 7 

Increased secretion of cerumen is usually the result of disease of 
the middle ejir or of catarrh of the nose and throat. It is mthcr 
unusual to find the bearing perfect after the removal of a mass of 
impacted cerumen. The introduction of irritanls within the audi- 
turj' canal increases the secretion of cerumen. 

What is the treatment ? 

If the mass be soft, syringing with warm water will ijuickly remove 
it, inspissated cenunen being soluble in water. If, however, the 
accumulation is very hard and dry, and is mixed with a consideriible 
proportion of epithelial scales, the mass may be sofVened by directing 
the patient to fill the canal with warm water several times a day 
before efforts at removing the mass is attempted. This plan is 
■ probably advisable for those who have had little experience with the 
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iilpubllun of inslmmcats wiLhin the auditory cunal. Although in- 
.nien is pc'rha)>s as readily soluble in wuter as any other 
bland fluid except peroxide of hydrogen, ohre oil or a mixture of 
water, glycerin, and bicarbonate of sodinm is aometimca prescribed, 
to be dropped into llic ear several times a day, to Bof^u inspissated 
cerumen before elTortti arc made to extract the mass by syringini;. 

When the impacted cerumen is very hard and firmly fixed within 
the auditory canal, it is probably beat not to attempt to remove it 
by syringing until it has either been Hoflened as described above or 



the mass has been rendered movable by manipulation with inslni- 
ments. For this purpose the tip of an Allen steel probe, bent at a 



right angle, or the iKiokcd end of a GroK ear-spoon (Fig. 57), should 




Convenient Syringe fnr Ear Work. 



be introiluced flatwise between the wall of the canal and the 
until it has penetrated a short distance, when the hook should ha 
turned into the mass of cerumen and gentle traction exerted, 
erally thore will be detached a small portion of the imparted ceru- 
men, which can easily be removed tram the canal. Pnxteedin^ 
carefully in this manner, it is sometimes possible to 
those cases in which the wall of the canal is very sensitive, the 
mass of impacted cerumen witliout causing even the slightest' 
or congestion of tlic dnmi-liead. It is, however, best to lie 
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soon as the maaa of cerumen is felt to be movable and I'eaort to 
the Byringc. Fur this purpoue a small Byringe, holtting not more 
than 2 drachms, is amply Buflieient (Fig. 53). The stream of fluid 
should be thrown behind the impacted cerumen through the opening 
that has been made by an instrument. One or two ayringefiils of 
warm water will probably auffiee to remove the greater portion of 
„ the cerumen, after which the auditory 

tanal should carefully be cleansed of 
any remaining fiakes by a dossil of 
^ alMorbent cotton wrapped about the 
end of an Allen probe and dipped into 
a solution of peroxide of hydroi^n 
It IS perhaps needlec^ to mention 
s ot impacted cerumen ind the 



Blake's Middle-car Cnnula. 



that the manipulation of the n 

subsequent syringing should be done under perfect illnmmation by 

means of a concave reflector [Fig 2&) It is generally unnecessary 

to employ a speculum. A metal lur spout (Fig bO) 

will be found convenient to receiie the fluid Irom 

the auditory canal during the syringing 

What is keratosis ohtnians ? 

The name ''keratosis obturans wasap):hed hv I 
Weeden of St. Potersbui^ to epithelial luiiiin'e im 
(tucted within the auditory eanal in coulridistinctiun 
to " cemraenosis obturans," or impacted cerumen 
In many masses of impacted cerumen there are 
more or less epithelial laminse. The topical lamia 
ated epithelial ping, however, consista almost en 
tirely of laniinse of epithelium packed one about 
the other. The external end of such a mass is gen- 
erally covered by inspissated cerumen, which of 
course is easily removed by syringing, when the 
laminee of closely-packed epithelial scales are ex- 
posed to view, looking not uidike a plug of wet 
chamois skin. It is impossible to remove such an nccumulatiun by 
syringing. It is necessary to effect its removal, layer hy layer, by 
means of a hook, a curette, or by forceps. A laminated epithelial 
plug is composed of the homy la.ver of the cutis of the auditory 
eanal, which accumulates, layer hy layer, within the canal as the 
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rcBult of dcaiuainative iDflaumiatiiin. AiWr the removal of a lam- 
inated epithelial plug the aieiubraiiii tympani will probably be found 
normal in appearance and ihe hearing be perfeet, This is not the 
case when the colleelii.n wiibin ihe eanal cuiiBislH of a. elidlesteatu- 

What is aural cholesteatoma ? 

Tlie name " aural cholesteatoiua " is sumelinna applied to a (nie 
new growth within the temporal bone, similar to ehideeteatoraata 
found in other botica of the akull. Ordinarily, " cboleateatomatoua 
mass " meann an accumulation within the auditory canal and lym- 
panum of a mass eonsiating of epithelial soidea. Lholest«rine CTystals, 
and inspissated pus, derived by desquamative inflammation from the 
lining membrane of the tyrapannni or mastoid cells. 

The presence of cholesteatnmatoQs m^isses usually causes impaired 
hearing, tinnitus, and sometimes nausea and dizziness. The bony 
structures oiten become carious as the result of the pressure caused 
by the accumulation of cbolesteatomatous material, while the sofl 
parts ulcerate Irum the »ime cause; so that cholcsteatomatous accu- 
mulations are sometimes found occupying large cavities — so large, 
indeed, that in one instance the cavity from wliicli a cholesteatoma 
waw removed involved the greater part of the auiiitory canal, the 
whole of the tym]>anum, and a. large part of the mastoid and [letroiia 
portion of the temporal bone. 

Small collections of cholesteatomatous material are common at the 
upper and posterior portion of the auditory canal in cases in which 
perforation of Slirapnell's membrane has occurred. The mass often 
extends into the attic of the tympanum, sometimes into the mastoid 
antrum ; and often causes somewhat estenstve destruction of the 
bone and other tissues. Cholesteatomatous masses are usually not 
easily detected at the first glance. Sometimes a small mass pro- 
jecting into the meatus will be the only evidence of the presence of 
a oholesteatoma of considerable size. K, however, the small mass 
projecting into the canal be removed, other niaBseB will be found, 
until in some instances a cavity of considerable siie will have been 
emptied of its contents. The beginner in otology should be 
the lookout for accumulations of this kind, and should not conuder 
his otoscopy completed in any given case until all viBible parts haTS. 
received the closest scrutiny and been thoroughly cleansed, 
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Wh&t is the etiology of aniEil cholesteatoma ? 

When tilt luenibi-jiia Ij'iiiimtii is iH;rtiiniti.-d its tlii; result of Jiaease 
or ojierative iiittriurence, the upiuiLiig in thr, drum-liead generally 
pnjniptly closes. If, however, a large portion of the drum-head is 
destroyed as the result of long-eoutinued suppuration, the epi- 
dermis of the eanal proliferates over the marsina of the perfura- 
tioD and prevents its being filled by granulations ; so that the per- 
foration tends to become ijenuancnt. Furthermore, under cer- 
tain conditions the epidermis of the eanal proliferates over the 
walls of the cavities of the middle ear, and a greater or less ex- 
tent of surface assumes a skin-like character and appearance. The 
entire tympanum, aditiis and antrum may become ejiidennized, but 
generally the epidermis estends but a short diwtauce into the 
tympanum. 

When the attic and autrum become epidermized their lining 
membrane exfoliates, generally as the result of chronic inflammation, 
and epidermic scales acciuuulate uidess removed until the entire cav- 
ities become filled, as shown in Figs. 89 and W. 

Occasionally the presence of a small collection of cholesteatomatous 
material in the attic will cause a small amount of dischai^e through 
a fistula over the drum-head, and this sranty discharge, drying 
almost as it is secreted, sometimes forms closely adherent casts of 
the drum-head that might easily be mistaken for the drum-head 
itself. The removal of such casts from the drum-head is generally 
followed by considerable improvement in the hearing. 

Although Toynbee refers to collections of cholcsteatomatous 
material under the name of "pearly or molluscous tumors," and 
evidently thought that they were derived from (he epidermis of the 
auditory canal, and Ilinlon, Knpper and Wendt refer to similar I 
collections derived from the epidennis of the drum-head, yet the j 
miyority of authors who wrote previous to the last decade taught J 
that cholesteatomata were due to the retention of the products of ( 
inflammation of mucous membranes. Tlie fact that cholesteatomatK J 
are not infrequently found within the middle ear when the drum- 1 
head is intact and there is no communication between the auditoiy 1 
eanal and the cavity containing the mass seemed to favor this view, 
but it should be borne in mind that perforations of the drum-head 
may persist for years and finally close. 



11IHKASKS OF T 



DISEASES OF THE MEMBRANA TYMPANI. 

When inspecting those parts of the ear visible by otoscopy, 
to what should the attention of the observer be partic- 
ularly directed ? 
First, the aizc uf lliu uiiJilury <^niil iind tliu (.'iitiiliLiuij iit' Uh wull. 
Ever}' little scale of epidcnuis or mass of eemnien that lvu poenibly 
hide an abnormal condition should carefully be removed by means 
of a cotton-tipped probe. The obsen'er's eye aliould next swk ilie 
umbo or depression neartbeeentreof ihednim-ht'iid, and ilic^'lance 







ir-forceps. 



slinuld then be directed upward along the handle of tlie malleus 
until Slirapnell's membrane is brought into view. Tliis portion of 
the membriino should receive the most careful scrutiny, an effort 
lieing made to discover, if possible, the presence of the so-called 
" foranien of Rivini " or anything abnormal in this region. Atten- 
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tion should next he directed to the condition of 

posterior folds, after which the glance of ihe obsen'cr should 
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directed around the pcriplioiy of tlie druHi-liead. By observing 
always this or some other definite plan of examinaUon during 
otoscopy it will hardly be pogsible that iiny abuoruial condition of 
importance will escape observalion. 

Particukr attention should be directed to the size, shape, and 
position of the cone of light, the apparent length and portion of the 
malleus handle, and the degree of prominence of the short process; 
the color, lustre, apparent thickness, ciiryature, and position of the 
drum-head ; as well as the presence or absence of perforations, cica- 
trices, chalk deposits, localized spots of atrophy or thickening, 
polypi, abscesses, esudation- cysts, or other pathological conditions. 

What cliaiiges occur in tlie curvature of the membrana tym- 
pani? 

The membrana may bulge outward as the result of pressure from 
fluid within the tympanum, or there may be alocahKcd "pointing'" 
of pus at any position on the drum-head. The normal cnn'ature of 
the drum -membrane depends largely upon the tension of the tensor 
tympani musde. It is claimed that the retractile effect of this muscle 
is increased after death by rigor mortis, and in certain conditions the 
muscle is constantly contracted during life to an e):treme degree. 

An unduly depressed condition of the membrana tympani also 
occurs as the result of unequal pneimiatic pressure upon its two sur- 
faces, when obstruction of the Eustachian tube interferes with the 
proper ventilation of the tympanic cavity. Sometimes the retraction 
of the membrane is quite abrupt at points near the periphery, so 
that a sort of terrace is formed at that point. Under such eiroum- 
stancea a bi-igbt line will be seen at the point where the abrupt 
change of curvature occurs. Should such an abrupt change of cur- 
vature occur at the position of the cone of light, it will appear as if 
broken transversely into two parts, that nearest the periphery 
assuming a crescentic shape. Whenever the membrane is retracted 
as a whole, there is usually some change in the light spot. It often , 
loses the triangular form because of which it has received the name 
"cone" or "pyramid of light," and becomes narrow, reduced to a 
mere jwint, or perhaps entirely disappears. 

The posterior fold becomes large and prominent when the drum- 
membrane is greatly retracted and the malleus handle foreshortened 
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(Fig, 63) or (iisplacuiJ, usually backward (Fig. 64). Tli 




t Membraiip hhowiug forc- 
Elinrteiiliig uf malloUB bandle, prnni- 
inenee of the posterior fnld.aDil viE<i- 
biUly of the matEln of the pdckel of 
Von TroelECh as It passes foTWS.rd to 
the inaniibrinm. The light spot is 
shortened, aud beyond it anteriorly 
are two parallel eprvllineiir bright 
lines, marlilng tbe edges of abtuptlj 
deprmeed arraaoftbed nim-head. one 
within the other. (From a girl of ten 
years, wltb louestatidiriB iiusai unrt 
tubal obstrtiction : Randall.) 




obstruction. Manubrinm drawn up 
almost out of Eight, the tip being 
higher than the short process; be- 
hind It the iDcndo-stapedial Jolat 
Is vEsible, and below anil poetvriai1||i 
the dark niche of (he round 
dov Is discernible. There is ■ 
reHection aC light near tbe no 
position, and a stronger one nn 
tbe promuiitury Dear (he stapes 
(Randall). 



after Randall (FigH. 65 and 66). represent tlie ineatia bj- which the 
apparent shortening of the niaileua Imiidle is produced. 





of a Retracted Membrana , 
□i, showing tbe mannbriiua | 
ftlmoBl directly inward (Ran- 



Wliat is myringitis 7 

Myringitis is an inflammation of the membrana tympani, charae- 1 
terizeJ by ronp:eatiun, swelling, and sometimes ulceration of tho^ 1 
membrana tjTiipnni, pain, and tinnitus ; but hearing is not greatly J 
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unpaired uiilci^ the infiutunmtioii also involves the entire 
cavity. The pain ia inereascd by inoTemontB of the jaw, pressure ii 
front of the tragus, or traction upon the auricle ; it is geDeml) 
Bhooting rather than throbbing in t-barticter. 

What is the etiology? 

The conimoiicst cause oi' niyritigitis is exiioeurc to nolil, e6)ieciiilly' 
the Uirect impact of a colli wind upon the nienibrana tympani in 
persons whose auditory meatus is unduly uiien. It is sometimes the 
result of direct violence, as, lor example, a blow uj(on the auricle 
the impact of a wave in surf-balhing. In some cases ihe etiology 
is obscure, and the didcase secma to be the result of struma or of. 
the rheumatic or gouty diathesis. 

What are the symptoms? 

Severe pain, shooting in character, tinnitus, and more or less 
deafness. Upon inspection, if the disease is seen in its earlier 
stages, tlie membrane will be found markedly winges(«d at the 
periphery and behind the malleus handle. Large vessels will be 
seen in these positions, and radiating branches will estend from the 
blood-vessels behind the malleus handle to inosculate with those 
coming from the periphery. The surface of the membrane becomes 
lustreless and rough from loosening of its epithelium, and thick and 
opa<]ue and of a uniform reddish color from inhltration and increased 
congestion, until all landmarks except the short process of the 
malleus handle are hidden from view, this too finally disappearing 
beneath the awelting, (be membrane being, at this stage of the dl|" 
ease, of a lively red color and apparently either flat oractnallycon' 
in form. As the integument in the neighborhood of the drum-hi 
is also congested, it is difficult to make out its boundaries, thi 
and convex membrane appearing not unlike a polypus projectii 
into the canal, for which it has been mistaken. 

[q the course of the disease the epidermis exfoliates, wholly 
partly, and there appeara an abundant secretion, which is at first 
sanguineous, but la(«r becomes purulent. Esudation-cysts, ' 
with serum or with pus, sometimes appear upon the surface 
the drum-bead. Pressure with a probe will indent such coUeetii 
of fluid between the layers of the drum-head, and the indei 
tionwill remain visible fur some time (Fig. 67), which 
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1 in localized pointingii uf piu< IVum witbin ihc tymiKiDuui. 
» rapture ur are iocieed, ii]('4;t8 result, tibiuh may eilber 
or caiue perforations of the druiu-faead. 

As the in&aminatioD subsides the porliuii of the memlftatu.- 
umbo is tbe Gist to reinime ils nomial apiiearaiKx-. The periphery 
of the drum-head and a triangular ("irtion, 
whose base includes ShrajmeU's membrane 
ati3 whose apes is at the tip of the nialkus 
handle, remain red and swollen tur some 
days. Finally, the RWetling and congestion 
disappear fri)ra these parts of the memhrane, 
the li^ht spot beeumes distinct, and the 
drum^head assumes its normal appearance. 

Relapses are not of unfrequent oceur- 
rcnee, or an acute atlack may assume the 
cbruuic form of the disease. ChronJe my- 
ringitis sometimes occuni independenlly. the 
only symptom being progressive dealhesBanil 
itching and a feeling of fiilness within the 
ear. Ordinarily the disease is only part 
of an inflammation involving the audiCury 

meatus and tj-miianaw. Abscesses sometimes reeult in perfuntiottf, 
and polypoid outgrowths Ironi the tj-mpaiium occur in chronic mj-riii' 
gitis, while a mure or lew offennvc discharge is frei|ueutly present. 
What is the treatment ? 

In acute i-anti pain may be relicTeil by the application of leecl 
or the artificial icuch In front of the tragus, and nlterwaid by 
use of hot llitnenlatiuiis. When a discharge appears the paitt' 
should be thoruughly cleansed by means of a dossil of cotton dipped 
into pcrojiide of hydrogen, and the membrane should be covered 
with a thin coaling of powdered boracic acid. In traumatic cases 
the pain and congestion rapidly subside under drop-doses of tincture 
of aconite-root administered every hour. A 4 per cent, solution of 
cocaine should meanwhile also be dropfied into llio auditory canal 
sufficiently otUn to keep the parts moistened until the pain subsides. 

For the more chronic cases, that seem to result from a rheumatic 
or gouty diathesis, alkitlies, with iodide of potassiuni or salicylale of 
sodium, should he prescribed, while for cases where the disease 
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to result fixini struniB <»■ deWlil.y liiu use of Ioiiil'S and coil-liver oil 
and the employment of hygienic measures should be advised. 
From what causes may mptnre of tlie membrana tympani 
result? 

From the direct impact of a foreign body or from the instruments 
used in extracting a foreign body. Many cases are the result of the 
sudden eompresaion of the air in the auditory eanal produced by 
falla or blows upon the ear or the discharge of large cannon when 
the patient occupies a position near the mouth of the gun, etc.; and 
when the membrane is diseased, from the use (abuse) of Pulitzer's 
air-douche, or even fnmi violently blowing the nose. 
What are the auhjacti've symptomB of rupture of the mem- 
brana tympani? 

Tlie subjective symptoms are sudden deafness, tinnitus, vertigo, 
and hemorrhage or a serous discharge from the ear. 
What is the prognosis ? 

The prognosis as regards the restoration of hearing dejiuuda 
largely upon the amount of damage done to the other structures of 
the ear. Most uncomplicated cases recover satisfactorily and speedily, 
but sometimes purulent inflammation of the middle ear follows ua 
the result of the injury or as the result of injudicious treatment. 
What is the treatment ? 

Cleanse the external auditory canal carefully, so as to remove all 
blood-ulolii or other material that might exert a septic influence. 
Use Politzer's air-doucbe if necessary to remove blood from the mid- 
dle ear or little shreds that might otherwise remain between the edges 
of the wound and retard union ; apply by means of the powder-blower 
a thin layer of boracic acid upon the dram-head, and letthe-infritlir^y 
nloue until the healing process is coniptete, unless pain or the appear- 
ance of a purulent discharge renders farther interference necessary. 
What is the etiology of perforation of the membrana tympani ? 

Pi'rtoi'LUion of ilie membrana tympani sometimes occurs as the 
resull of iraumali^m or of ulceration from the dermic surface of the 
drum-head during an attack of acul« myringitis. Under such cireum- 
stances the ulcer is usually eenlrnl. The commonest cause, however, 
of perforation of the membrane is ulceration from within, the result 
of otitis media purulenta. 
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What are the symptoms of perforation of the membrana 
tympani? 

Exam ill a I ill II by iiifuna of'lfic eoiiciive iiiiiwr and siieeuliim usually 
Jiacloses the [ircsciice of the jjerlumtion, which, if large, ia readily 
se«n. In must cases inflation of the middle ear by (he Pohlzer 
method produces a characteristic "perforation whistle," readily 
lieaid by means of the auseultation-tube (Fig. 45). Indeed, the 
''perforatioD whistle'' is often so loud that it can be heard at a dis- 
taDce of many feet from the patient. If suppni'ation of ihe middle 
ear is present, pus will escape through the perfuraliim in the form 
of bubbles during inflation. 

The subjective syuiptoms vary according to tlie size and position 
of the pertbratiun and other diseased conditions of the ear (hat may 
be present. A perforation of Shrapnell's iiienibrane (Fig. fiS), when 
it bos been present for some time, ia 
uBunlly accompanied by considenihlo 
hardness of hearing, because punilent 
inflammation of the attic, the com- 
monest cause of perlbrations in Shrap- 
nell's membrane, generally involves 
sooner or later the articulations of the 
ossicles and produces lesions which 
greatly impair the acuteness of hearing. 
When the perforation is ntmr the centre 
of Shrapnell's membnme (he neck of 
the malleas is exposed, while perfun 
tion through the unterior portion a 
this iiart of the drum-head, being 
directly over the tympanic extremity 
of the Eustachian tube, yields a loud 
perforation whistle. Rivini baa de- 
scribed a jierforation or foramen as 
existing in the membrani flaccida as 
a normal condition. Although such « 
"foramen "is frequently seen just above 
the short jirocess, it is believed by most aurists (o l>e pathological. 

When a large perforation in the membrana vibrans involves e 
considerable part of the malleus handle, the tip of this procflss ii 
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' [ftmeter Is wild dilBcuUy wen 
)ove the short procesa. and 
iliS' tympsBlc injvi'lidnii 
bring awsy epiihellsl flakes 
and rosaaes offtlld secretion. 
The rest of llii; membrMic is 
Blighlly oiiaque, Iblekened, 
and iuJiTled (Randall). 
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luaalt? <lc«lroye<l by ih.-<.timh ', should, bowevur, ihc nialleas handle 
lioviiiie atiachfil to thu prumontoiy, ih'is result dues not oifcar. 
liaTiic pi:ri<iniiloi>!i luuy esiM in the mcubraDa vibmns withoat the 
hi-ariiii! Iieinif ureully impaired, unteiffi the perToration be so placed 
an til iuifKiir ifie «']|i|i<frl that the nicmlirana nurniallv gives to the 
.».id». 

What ts the prognosia as regards perforations of tiie mem- 
braoa tympani? 

I'erluratioijH of considerable: sixe jierniit tree access of duet, cold, 1 
muiHture, and other irrilanlH into the tympanic cavity, and predispose 
the pab'ent to recurring attai-ks of otitis media. Sometimes the per- 
foration gmdiially becomes closed by ciuHtricial material. Indeed, 
nearly thu whole ilruin-hcad may be replaced in this manner. But, 
although (he tympanic cavity is by this means protected from cdd - 
or ■iiisl'lailcii air, llu; iiCJUenae of liraiiag is genemlly more or lea 
iinpiiired if the siirTace of cicatricial tissue be large. 

When Keen by reflected light cicatricial areas generally appc 
Noniewhat dopreMscJ below the level or the rest of the drum-head, ' 
and tliey are sunicliiiicB ho transparent that the structures within I 
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Hi Ihn lip uf iliu iimiiabrlum, whicji 
linJi'nW rilKhtly Inlt. iho upper mar- 
Rln. II it tloKil Iiy B (iBllDSto ctra- 
iflx apjillcil lu (he promontory itnd 
nioiiMvil upon tU Incqiialitlea. Tbe 
nlnei of Iho depreiiilon ■reuhnrp-cul 
and ovurhuiK, >o that ihc aren Kems 
nn iliii'1iig«<l porrontllnti (Riin<la11|. 



InHntion of the Hiiildio ear fori 
(lullcateclFBtrl»oiitllke>bu1iblelM 
the mealus. wbere it seema Urgnifl 
than (be opening and hides ici edge^fl 
and the handle of (be mallens. In ti 
few inlBiileB the distended a 
Its (eneloD, and becomai plicated m 
it colIapiKH, soon to resume Itt tat% 
pOHition In contact with tl 
ty 01 panic wall IRiindall). 



the tympanum are readily discernible through iliem (Fig. 69). If J 
rarefaction of the air within tbe auditory canal is produced by m 
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of Siegle'B pneumatic Epeculum, & cicatrice will be seen to move 
fartber outward than tbe "rest ol' the membrane. When hrge and 
very thin and lai, a " ballooning " of the cicatrice results from in- • 
Bating tbe middle ear by means ol' Politier's air-iiouche {Fig. 70). 
What is the treatment ? 

When there is nn diacharge iroin llic tympanum the perforation 
m best let alone. The patient should, however, be directed to wear 
a piece of absorbent cotton within the meatus to prevent the entraut'e 
of duel and the too rapid evaporation of moisture from the surface 
of the tympanic mucous membrane. When the perforaUon is ao 
large that the support of the tympanic membrane to the ossicles is 
destroyed, the chain of small bones tends to aag outward by its 
own weight, and the acuteness of heanng is uonsiderably impaired. 

If the Toynbee artificial membnina 

tympani (Fig. 71 ) be ao placed as *■'«■ ^ | 

to give the reiiuisite amount of 

support when this condition exists, 

considerable improvement of the 

acuteness of hearing will result. 

Little disks of paper, Imen, silk, or 

compressed cotton answer a still 

better purpose, and a thread should 

be paused through the centre of 

such a ilisk to fadlitate its removal 

from the auditory canal. Gniber 
Tovnbee'a AniB- l*^ contrived an apparatus (Fig. 
Eiai Dnim-hoiui. 72) for the introduction of such 

artiiicial drum-membranes by the 
patient himself, who, after a little primaiy. instruc- 
tion, can usually introduce one in a manner to 
secure the greatest increase of the hearing-power. 
It is astonishing how tolerant the ear sometimes 
becomes to the presence of such objects, which can 
often be used for a long lime without any deleterious ' 
results. It is not a tnatler of indifference as to the 
material employed in the manufacture of the arti- (oruher). 
ficial drum-heads. Some patients hear best with 
disks made from one material, some with those made from another. 
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When a large i;i(;atricc is present which bulges greatly atler 1 
inflation — i. e. is very freely movable — the hearing can otlen i 
bu inipruveil greatly by the application of a small quantity of 
^.. .,, contractile collodion (Fonnula 26). 

The collo<lion is best applied by 
means of a small camel's-hair brush 
afUr the inflation of the tympaniun. 
The application of coUodion ahouh) 
not be repeated at too treqaent in- ' 
tcrvals or too much applied at one 
time, because pain and myringitis 
"X^.'^^i^ may result, 
lion in front of the mfln.iiirium. ■^jjat is the etiology of chalk 
[^'tMR^ deposits in the membiEina 

1 alands tympEUli 7 

mroiceB. Deposits of ehalk (Fig. 73) are • 

delphiii : Rsndall and Morse,) tiijiamm"Uon ot the membrana tym- 
pani. Their presence does not in- 
dicate that the patient has the gonty diathesis. Only when lai^e i 
do they greatly interfere with the aeutenoss of hearing by stiffening ' 
the drum-head and interfering with its vibrations. 
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DISEASES OF THE MIDDLE EAR. 

What is otitis media catarrhalis acuta ? 

Acute eafarrhal iiiflaniinatioii of the midiile ear is an acute inflam- 
mation of the mucous membrane of the tympanum, Eustachian tube, 
and, sometimes, of the mastoid cells, characterized by ii 
secretion of serum or mucus, but not of pus. Clinically, ( 
acute catarrh of the middle ear are divided into two clns 
which the attic of the tympanum and mastoid antrum are involved 
by the diseased process ; and the other, in which the disease is eon- | 
fined to the Eustachian tube and atrium of the tympanum. 
What other names are applied to the disease 7 

According to the character of the secretions the names applied 
are otitis media serosa acuta, otitis media mucosa acuta, and otitis 
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media non-purulenta ; according to the parts principally Involved in 
the diseased process: otitis media catarrhalie es tubse, otitis nicUia 
catairhalis cum ostitide tnaaloidse, acut« Eustachian salpingitis, etc. 

What is the etiologT of acute catairh of the middle ear ? 

TliG disease \s in almost ull inHtanccs the result ol' exposure to 
culd. Chronic caUirrhal affections of the ujipcr reejdralory tract 
render many individuals auaeeptible to recurring attiit-ks of inflam- 
mation of the middle ear, while io many instances carious teeth have 
the same effect. Very often the pain commenc^is as a toothache, 
and later on the pain estcnils to the ear. In many cases the disease 
seems to be the direct result of surf-bathing or of diving into water 
from a considerable height. 

What is the pathology of acnte middle-ear catarrh ? 

The affection in most eases begins as a catarrh of the pharyngeal 
ori&ces of the Eustachian tubes, accompanying similar disease of the 
ni>se and nasopharynx. If the pharyngeal orifice of the Eustachian 
tubes is inspected by means of the rhinoscope at the beginning of 
an attack, the mucous membrane of the tube mouths will be found 
so congested and swollen as to either completely close the tubes or 





Collection of Fluid Exudait In iLv 
lower partuf Ihi^ Tjinpttimn], ni&rkcd 
by a glistening line across thn amra- 
brane. (From the liKhtearofiiyoung 
raaninthoiiiidillenfanBenWGorj-ia.) 
Cure by Politzerlzatlua (Politzer). 



at least greatly interfiire with the proper ventilation of the middle 
e:ir. Later on the secretions from the tuhp,s are abundant, becoming 
more consistent in moat instances as the disease advances, so that a 
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bulb of thick glue-like mucus may project from the orifices of the 
Eustaeliian tubes inlo the pharynx. The mucoua follicles are some- 
times swollen, giving a granular appesranoe U> the tube-lips. 

The appearance of the membruDa tympa,ni varies somewhat at ' 
the coinmencement of the disease. Genemlly it ia pinkish in color, 
as the result of llie congestion of the iimer or mucous layer, and 
the manubrial plexus of blood-vesselB is congested. Often the 
membrana is more dull and opaque than it is normally. Often a 
line, as fine iis a. hair, estendtng across the drum-head, indicates the 
upper level of the fluid within the tympanum (Fig. 74). If the 
fluid within the tympanum is thin and mobile, it will be Keen to 
alter its position with the movements of the patient or during the 
use of the pneumatic speculum, when the upper level of the fluid 
often assumeB a crescentic shape. By inflating the middle ear by 
the Politzer method the fluid can sometimes be broken ii 
and the dim outlines of minute air-bubbles discerned through the ' 
drum-head (Fig. 75). 
Wlia1> is the prognosis ? 

The prognosis under appropriate treatment is favorable. Most 
cases completely recover. In neglected cases, however, the disc: 
often assumes the purulent form or rela|>3es into the chronic « 
dition. 
What are the STmptoma ? 

Pain, increased by movements of the jaw. pressure over the 
tragus, OT gently pulling the auricle outward. Hardness of hearing 
will bo greater than in simple myringitis, if, indeed, myringi^s ever 
occurs without the inflammation involving, to a certain extent, the 
entire mucous membrane of the middle ear. There will be present 
tinnitus ami perhaps vertigo. Tlie appearance of the membrane 
varies according to the amount of myringitis present. It may bulge 
outward at eertain spots from the pressure of fluid within the tym- 
panum, or the entire membrane may be flattened. 
What is tbe treatment ? 

The pain is often relieved by the use of leeches. One large leech 
maybe made to attach itself upon the skin between the mastoid and 
the jaw, as close underneath the auricle as possible, or two leeches 
may be placed just in ftvnt of the tragus. The artificial leeob 
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(Kg, 54) may be used to wivantage iu the latter position. If tlie 
pain extends through the mastoid portiou of the temporal bone, one 
or mure leeches may be applied to this region. The use of leeches 
in the hypersemic stage of acute otitja media when the pain is severe 
will not only relieve the pain, but will often also cut short the prog- 
ress of the inflammation. After the use uf leeches or the artificial 
leech hot applications should be made to the ear. This can be done 
by filling the auditory cauul with hot water and ailerward applying 
a hot flaxseed poultice over the auricle, which should be protected 
Irom direct contact with the flaxseed meal by means of a piece of 
thin linen spread over the surface of the poultice. The poultice 
should be renewed Irom time to tjme as it becomes cold should the 
continuance of pain require it. In many inataucea, however, pain is 
more quickly and completely relieved by the iti.stiUation of anodynes 
into the ear and the application of dry hfit 

The patient may he with the afiected ear uj-ion a hot -water bag or 
a bag of hot salt, and one or more drops of a 4 per cent, solution of 
cocmne be placed within the auditory canal from time to time. In 
some cases, however, a combination of morphia and atropia (For- 
mula 28) seems to act better as an anodyne than cocaine. A hypo- 
dermic tablet of atropia and morphia may be dissolved in a few 
drops of warm water and be dropped into the ear. It is best to use 
a certain amount of caution in the use of powerful narcotic poisons 
within the auditory canal, as cases of poisoning have been reported. 
It is a safe rule never to drop into the auditory canal a larger amount 
of atropia or morphia than can safely be administered by the stomach. 

When fluid is present within the tympanum an attempt should be 
made to evacuate it by the use of the Politzer air-douche. The nose 
and naso-pharynx should first be cleansed by the spray from an 
atomizer containing an alkaline solution (Formvda I or 2) and a piece 
of absorbent cotton, saturated with a 4 per cent, wlution i 
inserted within each nasal chamber. After contraction i 
binated bodies has been secured, the nasal chiimbcrg a' 
of the pbaryni should be sprayed with a 4 per cent, e 
pyrine to mainttkiti the eflfects of the cocaine for se 
relieve congestion of the pharyngeal lips of the I 
Tlie Politaer air-bag should now be filled with the ' 
chlorofnrm, or hoi air, and «iieil wifh no monfiira 
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to free the tube and luidille cur fruui mucus. 'I'liia tn;atiiieiit should 
be repeated onee or tnice a day, oinitliiiK the use oi' the cocaine and 
anlipyriiie if the naso-{iharyrigeal mni'OUH tncmbrune be not saiS- 
ciently Bwullen to require it. 

If, tiotwilhstanding antiphlogistic and other measures, there ia 
bulging of the tym)>anie luembmoe, with indicationB that a perfora- 
tion is likely to occur, it should be punctured by a paracentesis needle 
at the most proniinent point of bulging or in the |>osterior inferior 
quadrant. Tlie operation is not very frequently reituired, and shoald 
not be dune unless it is impossible to free the car from accumulationa 
by the Pulitaer method. 

In most vases of acute catarrh of the middle ear, it' seen early, it 
is advisable t^ prescribe j of a grain of calomel combined vith 5 
grains of the bicarbonate of sodium, to be taken every hour lor six 
hoars, for the double purpose of securing free evucuatiiin of the 
bowels and the alterative efFecte of the calomel, as it has been main- 
tuned that small, fre<|Uently-repeated doscR of calomel have the 
power of controlling mtlEiiiimaiiim nf niiK-oiis membranes. 
What is otitis media catarrhalis snbaciita? 

The name h suinetiint'Fi ap|)lied to that stage of catarrhal disease 
inlennediate belweeri the acule and chronic forms. By inJuteute 
cutarrh of tlie middle ear, however, is generally meant an inflamma- 
tion less severe in type than the acnte. Pain is neither severe nor 
bng continued, and the patient is deaf only for a short time. The 
attacks occur at frequent intervals. Upon examination the mem- 
brana tympani ia found more pinkish in color than normal, and ia 
decidedly opaque and lacks its usual lustre. The eone of light is 
either smaller than normal or has entirely disappeared. 
What Is the etiolog; ? 

The disease is commonest in children as the result of disease of 
the nose and pharynx, bjpertrophied pbarjnjfcal tonsil being an 
exceedingly common eanse of the alfeclion. Uiul nutrition, carious 
teeth, and Ircquent attucks of cor^'iia are common predisposing 



What is the treatment ? 

The Iroalment slumld lie direi'tt'd towanl improving the patient's 
general health and removing any predis]H)sing cause of the alftHition. 
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If the teeth are cBriaus,tlicy should receive the attention uf a skilful 
dendst, while the efforts of the nuriat tilmuld be earefuUy directed 
toward the remuval of any murbiil cutiditiuii exlHtiiiK in the nose and 
naeo-pharynx, becimse experienec has aiuply deuiuustrated that in 
moat cases attacks of subacute aural catan'h cease to recur as soon 
OS a. cure is brought about of the coDcomitant naso- pharyngeal dis- 
ease. The knowledge of this fact, however, is not 
neglecting local trcutinent of the ears while the no 
pharynx are receiving attention. 

Adenoid growths and hypertrophied faucial tonula should be 
duced in size, the former by means of (iottstein'a curette, and the 
ktter by the tonsillotome or by ignipuucture in the manner described 
in the"£Bsentialsof Diseases of the Nose and Throat" of this series 
of compends. 

At each bi-weekly or tri-wcckly visit of the patient the nose and 
nasopharynx should be cleansed by means of an atouiizer filled with 
an alkaline antiseptic wash (Formula 1 or 2), after which the ears 
should be carefully inQated by means of Politxer's air-bag. tf llie 
inflammation of the middle ear is not too active, "massage" should 
be applied to the drum-head and the ossicles by the aid of Siegle'a 
pneumatic speculum, after which there should be made to the 
interior of the nose and naw-pharyns an application of an iodine 
solutiim (Formula II) in the case of children, or an astringent 
solution (Formulae 12 and 13) in the case of adults, and the parts 
covered with albolene by meaoK of the spray from an atoniiKer. 

The hygienic surroundings of the patient should receive careful 
attention, and tonics and cod-liver oil should he prescribed in suit- 
able cases. In children catarrhal inflammation is generally of an 
adenoid character; that is, the adenoid glands and the lymphatic 
elements of the mueoua membrane bear the brunt of the diseiise, so 
that children and young adults do well upon iodine compounds ap- 
plied locally and given internally. Syrtipof the iodide of iron should 
he prescribed for internal use, either with or without eod-liver oil as 
the circumstances of the case seem to require, while hypertrophy of 
the lymphatic glands underneath the skin of the neck or mastoid 
should be treated by inunctions of compound iodine ointment (For- 
mulae 19, 20), repeated only often enough to produce a slight super- 
ficial redness of the integument. 
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Catarrh m adults iR ott«ii chanictenEeil by iiiSaiiiniutioD of the 
mQcooH f;'^"'^^ ""'I interstitial elements oi' the luuuous menibraue; 
and it is in sui'h caaes that sedative applications and aetringents are 
most Ireful. The vapors of various volatile eubetances are Bome- 
limes applied to the middle ear by means of Folitzer's air-bas. The 
most uBefiil of these Hubatances are iodine, menthol, and chloroform. 
Glass-Btoppered bottles, eaeh partly filled with one of these drugs 
(Fonnulie 22, 23, 24, 25), should be at hand in the aurist's office, so 
that the Folitaer air-bag can readily be filled with the vapor of tlie 
drug which it is deared to use by inserting the nose-piece of the 
instrument within the neck of the bottle. The vapor can then be 
made to reach the mucous membrane of the middle ear by Folitzer's 
method of inflating the middle ear or by the employment of an 
Eustachian catheter. The vapor of iodine, when thrown into the 
middle ear, acts as an alterative and gentle stimulant, that of men- 
thol as a sedative, while chlorufbrm vapur is prubably simply a 
stimulant. It is generally easier to inflate the middle ear when 
the air-bag is filled witli ehloriiliirni vapor than when it t-ontains 
simply air. 
What is otitis media catarrhalis chronica ? 

Chronic catarrh of the middle ear in a throniu non-suppunttive 
inflammation of the mucous membrane and submucous tissues of the 
middle ear, producing deafuess, tinnitus, and sometimes vertjgo and 
other symptoms of altered auditory fLmctions. 
Into That fonna may this disease be divided 7 

Two, the hypertrophic and the sclerotic, which are generally simply 
stages of the same disease. 

What other names are sometimes applied to hypertrophic 
and scleiotic catarrh of the middle ear? 

Moist and dry catarrli, liypiTimpliic iinil .iinijihiL-, L-atarrhaJ, and 
proliferous inflammation of the niiddlc ear. 
What is the pathology of chronic catarrh of the middle ear? 

(iradual projcressive changes take place in the mucous membrane 
and submucous tissues of the middle ear, similar in character to 
those that occur in the mucous membranes of other porta of the , 
body, and analogous ta cirrhosis of the liver, kidneys, or lungs and 
sclerosis of the brain and spinal cord. 
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The firat atage of (he diseoBe aeeiua to be a dilatation and eDgorge< 
mcDt of the capilkrieti, with au exudalioo of serum aiid rotmd cells, 
both from llic surface uf the mucous membrane and also into it« 
suhstanue. The capillaries are engorged, the mucous membrane is 
swollen and oedematous ; an exudate is urasLinlly moistening its 
surface. The inflammatory exudate within (he substance of the 
mucous membrane itself contains large numbers of round cells, which 
proliferate and also increase in she by a process of elongation, so 
that they are finally converted into newly-formed connective tissue, 
sometimes causing cords. bandH, and membranes similar in appear- 
ance to cicatricial tissue following auppuratiun. 

During the earlier stages of the disease the thickened mucous 
membrane is redder and rougher than normal, sof). and easily de- 
pressed with the end of a probe. As a result, however, of the 
gradual increase of connective tissue and the absorption of the more 
fluid pans of the exudate, the mucous membrane, while still much 
thicker than normal, is pale and quite smooth. This condition 
represents a stage intermediate between hypertrophy and atrophy of 
the tympaniu mucous membrane. 

Aa a mechanical result uf the ultimate contraction of the newly- 
formed connective tissue, the glandular elements of the mucous 
membrane disap)iear, and it finally resembles more and more closely 
" scar- tissue. " The niucims membrane becomes smooth, thin, and 
secretea but little fluid. In some cases atniphy or sclerosis of the 
mucous membrane of the tympanum rapidly occurs without any pre- 
existing stage of hypertrophy. 8uch cases are uDen the result of 
.syphilis, or they follow purulent inflammation of the mucous mem< 
brane with or without perforation of the drum-head. 

It should not be suptnaed that the changes in structure above 
described progress evenly throughout the entire mucous membrane. 
Often depressed, scur-like spots of atrophy are seen in the raidsl of 
the rough, succulent, and swollen umcous membrane characteristic 
of the liypcrtrophio stage uf chronic aural catarrh. 

Not only are the muiiuua and submucous structures involved 
long-continued catarrh of the middle ear, but the bony structures 
are aifecled as well, and, ultimately, the labyrinth also. Tlie cavil 
of the tympanum generally becomes more roomy, and as a result 
interference with the nutrition of the parts chalk deposits take ill 
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in (he deeper layers of tlie mucous membrane tU>se to llie bone, in 
the meinbraua tyinpiitii. tbe inembntue of the round and oval wln- 
dowH, atid iu the ligameata and uartilagee connected with the oaeiclee. 
The ossicles frequently become ankytused, and adhesions form which 
bind them to one another or to the surrounding bon; walla of the 
tympanum, while bands of newly-formed connective tisane may ex- 
tend across ihe tympanum or mtistoid antrum. The membraua 
tympani and manubrium sometimes become 
Fib. 76, adherent to the promontory (Fig. 76). 

Ordinarily, catarrh of the middle ear is but 
part of a diseased process involving the nose, 
throat, Eustachian tubes, and mastoid cella. 
The stage of the disease and the degree of in- 
flammation may vary in the different parts 
affected. In many instances the Eustachian 
tube is the first part of the middle ear affected, 
" Seiss claiming that chronic Eustachian salpin- 
^g gitia " is the most frequent ear disease occur- 
Promoiiwrj- (Poiitzer). ring ill the Eaaleni United 8tat«H."' In some 
instances the disease progresses by con^nuity 
of Rtmeture from the pharyngeal mouths of the Eustachian tube into 
the tympanum ; while in others stenosis of the tube, trom swelling 
or the lining mucous membrane or accumulation of secretions, inter- 
feres with the proper ventilation of the tympanum, thus producing 
a partial vacuum within the cavity, a constant "dry-cupping," as it 
were, of the tympanic mucous membrane, with consequent engorge- 
ment of itx capillaries. 

What is the etiology of otitis media catairlialls chronica ? 

It is generally the reault of an extension of a similar disease of the 
naso-pharynx through the Eustachian tubes. The ehrunic condition 
may become established all:«r repeated attacks of acute catarrhal 
inflammation of the middle ear. Carious teeth seem to cause chronic 
catarrh of the middle ear, probably as the result of reflex irritation. 
Syphilis sometimes causes chronic catarrh of the middle ear, but 
more often suppuration occurs as the result of diphtheria, measles, 
Ear, Nme, aiid Throat, edited by Chartea £ 
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scarlatinB. or typlioid fever. Those cunstantly exposed to loud 
uoioea as the result uf workinfc at certain trades, like builer-niaking. 
are especially prone lo lose their hearins from chronic catarrh of the 
middle ear. Syphilis, acrofala, and any condition oflowered vitality, 
inherited or acquired, may he enumerated aa predisposing causes of 
the diseuse. 

What are the subjective sjrmptomB of otitis media catarrhalia 
chronica 7 

Gradually increasing deafness. The decrease in the power of 
lieanng is, however, by no means uniform. Successive attacks of 
subacute esacerbationa of the catarrhal inflammation produce com- 
paratively great impairment of the hearing- power, which in turn 
somewhat improves. In this manner the disease progresses, the 
hearing being better or worse from week to week, but becoming 
more or less impaired from year to year. Many patients hear better 
during clear, dry weather than on rainy or damp days. The acute- 
nesa of hearing may tmt decrease to the same degree for all sounds. 
Many patients hear a watch tick at almost the normal diatance, but 
hear spoken words very indistinctly. A common remark from such 
patienta is that they hear the sonnd of the voice distinctly, but are 
unable to distinguish the words spoken. In other cases the impair- 
ment of hearing is nu«t manilest for musical tones, like fhoseemilled 
by a tuning-fork. 

A sense of fulness and discomfort within the ear, sometimes pain, 
and certain modifications of the hearing are not uncommon during 
the course of chronio anral catarrh, (he commonest iitodiflcation of 
the hearing-power being paraeiim WHti'iii. or increased hearing- 
power in the midst of noise, a^ for example, when the patient is on 
a moving railroad train. This phenomenon has been ascribed to 
great rigidity of the ossicles and contraction of the tensor tympani 
muscle, and it is claimed lo be of somewhat sinister import as to the 
ultimate effects of treatment. 

IHsaeomma, or dynaslhfxiii iicmmtim, is a condition in which loud 
noises, or even those of moderate intensity, cause painful sensations. 
When the patient hears his own voice, somewhat altered in character 
and pitch, aa if it came from a distance or through the tissues of his 
head, the symptom is called " nnfiphoii)!. '' I\iriicuing ihijilirnln and 
piiniciixin ilijihiciisin are names ;,'ivcn to llie phenomenon in which 
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the patient hears aouuds aa if ri'|iealed twiue, ibt; sewjinl sound 

seeming aomewliut like an echo of tlie firsl. IVobahly bi moat cases 

of chroniu imtarrbal deufbess sounds are not ouly altered in intensity, 

but also in pitch and character as well. It is difficult, however, to 

observe any subjective alteration in the churacter or pitL'h of musical 

notes, except in the case of musicians who are deaf only in one ear. 

In such eai^js not un frequently the note of a tuning-fork will seem to 

[ be of a different charact«r and pitch when sounded before the deaf 

^ ear from ihat emitted by (be same fork when sounded before the pa- 

[ tient's normal ear. When subjective aUeration of the character and 

pitch of sounds is suihcientty manifest (o be a Biiiircc of discomfort to 

the patient, the name pgeudactiutniti, or false hearing, is applied. 

Tmnttus, subjective ringing or hissing sounds heard in (he ear, is 
a symptom of aural catarrh rivalling in importance even progressive 
hardness of hearing. It is sometimes (he only symptom of which 
the patient com|ilains, the fact being that, although he is somewhat 
deaf, yet bis hearing is still sufficiently acute for the ordinary pur- 
jxtses of bis life and occasions no discomfort whatever. Sueh patients 
are, some of them, actually' surprised when tests of their hearing 
demonstrate that it is defective. This is especially the case when 
only one ear is diseased. Tinnitus is usuaUy worse at night, and it 
may not be present at all in some cases during the daytime. It is 
subject lo great variations in degree in some cnsea of aural catarrh, 
disappearing for months at a time and then reappearing. Usually 
Unnitns becomes more annoying as the disease progresses. Involve- 
ment of the labyrinth may incivase or decrease tinnitus according as 
the nerve-fibres are simply irritated or are destroyed. 

Vertigo is commonly a symptom of chronic otitis media, usually 
transitory in character. In all cases it is probable that aural vertigo 
is due to some condition within the semicircular canals of the laby- 
. rinth : generally it is simply an alteration of the normal interiaby- 
rinthine pressure produced by increased tension exerted through the 
fenestne by fluid within the tympanum, or by a contracted tensor 
lympani through a rigid chain of ankylosed ossicles. Only when 
strvctural changes have oeeurred to the tissues within the labyrinth 
should the name '' M^ni^re's disease ' ' be given to a condition which 
otherwise is simply aural vertigo and one of the Bynii>tonis of dis- 
ease of the middle ear. 
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What are the objective symptoms of otitis media catairhaliB 
chronica 7 

'I'lie DiOMt iiiiportaiit objeelive syniptums are thuse revealed by 
inspection ol' tlie mciiibrana tympani, aBcertaining the condition 
the Eustat^hian tubes, and testing the hearing by means of the vom 
the watch, and tuning- forks, 

Ahbough the cuuditiun of tbe membrane is not invuriably 
dcx of the condition of tlie tym|)anum, yet certain inferences may 
be drawn tram its appearance that are all the more valuable beotua^'i 
it is the only visible part of the tympanum. The lustre and color 
of the drum-head may be nearly normal both at the cumraencement 
of chronic oljtia meiliu and also at a stage of the disease when llie 
atrophic changes are not far advanced. In the latt«r condition, 
however, the membrane is generally abnormally translucent, so that 
a red refies from the promontory is discernible, and also the outlines 
of the descending process of the incus, the iacmlo-stapedial artiuula- 
tion, and, sometimes, the crura of the stapes. During the hyper- 
trophic period of catarrh of the middle ear evidences of involvement 
of the drnm-head are usually not lacking. Tliere may be patches of 
opacity, or the whole drum-head may have lost ila translucency and 
appear while, rough, thick, and opunue. Tlie light spot may not 
occupy its normal position as t)ie result of an indrawiiig of the druni' 
head, or it may be smaller Chan nonnal because of a roughening of 
its surface, and fnim tbe same cause or Jrom loca,! depressions it may 
divide into two or more maciilsc. If the drvim-head is greatly de- 
pressed, a light spilt sometimes appears over the short process, which 
projects outward through the tightly-drawn tissues like the knuckle 
of a finger. The bundle of the malleus is, under such circumstances, 
" foreshortened," appears shorter than normal, or it may be drawn 
so far backward as to lie almost liurizuntAi beneath the posterior fold. 
Spaces abnormally white and o|iai]ue may be intersisersed upon the 
same membrane with spots abnormally thin and traneli 

It is always a matter of considerable importance to determine 
resiliency and tension of the membrane. This may be effected 
observing the movements of tlie drum through Siegle's pneui 
speculum (Pig. 3,^) during rarefaction and conipre 
within the auditory canal Wlien (he air within tb 
by means of this instrument, a drum-head so 



by 

m 




110 ESSENTIALS (IK DISEASES <)V THE E.iR. 

rests Upon the imimuntuiy may be sutked outward uutil it apjieats ] 
like a balloon, a groove upon its codvcx surtiice indicating the 
position of tlie malleoM handle. Sometimes isolated areas upon the 
drum-head will exhibit abnonnat mobility. Ordinarily such spots 
are eitatrices formed by the ulosure of a perforatJon. This appear- 
anc« may be produced, however, by localized atrophy. 

Deep localized depressions are found at spots where adhesions 
have occurred between the membrane aud promontory (Fig. 77), 
such spots appearing much darker than the 
surrounding area. Sharply- defined deposica 
of chalk, more especially in the posterior half 
of the drum-head, are not uncommonly seen 
(Fig. 73). 

Tlie patency of the Eustachian tube ie tested 
by the Politser method of inflation. During 
„ , „ the earlier stages of the diHease the tubes are 

of ■ Mmaii Deprcam.'d usually Somewhat obatruot^d, but during the 
ci™triK BitHciied to later stage they are abnormally patulous. A 
H.e^p™moiiton-(Ran- favorable [irognoBis maybe given the patient 
if after inflation of the tympanum the hearing 
is greatly improved. Under-such eircumatances the impairment of 
hearing is largely due to obstruction of the Eustachian tubes — a con- 
dition amenable to treatment, If, however, the tympanum is easily 
inflated by the Politzer method, and there results considerable out- 
ward movement of the memlirana tympani without much improve- 
ment in the bearing, the prospect of speedily improving the acute- 
nesB of hearing without operative interference is not encouraging. 

In the hypenemic and hypertrophic stages of catarrhal deafness 
hearing for the voice is usually proportionately better than for the 
watch and tuning-fork ; in the atrophio form of the disease, how- 
ever, the reverae is usually the case. If only one ear be affected, a 
vibrating tuning-fork placed on the vertex, forehead, or teeth 
(Weber's method) is heard beat in the affected ear so long as the 
functions of the auditory nerve and labyrinth are unimpaired. 
When, however, serious involvement of the labyrinth has occurred, 
tissue -conduction, as tested by Weber's method, will be found greatly 
diminished or even abrogated uiwn the affected side. Before in- 
tho receptive apparatus has occurred a vibratjng 
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tuning-Fork wilh ite htindle upun the iiiaatoid vill Ix; heuiil better* 
than when its vibrating tinea are belli in trunl of the ear (Rinnsl 
negaliye). Rinne'a test is positive when Llie labyrinth is 
involved, and under sueh circumstances heuriiig both by ci 
a§ria] conduction is moregreatlyimpairej for the highernutesof titf I 
tnuwcal scale than for the lower notes. 

What is the prognosis ? 

Tlie prognosis is only favorable in cases in whidi the disease ha* 
not progressed bcj'oud the eurly hypertrophie stage of the diseaso^ 
Fluid exudates will be absorbed as the result of treatment, and ' 
simple inflammation of the mucous membrane of tlie tympanum 
will disappear. The prognosis is all the more favorable if the dis- 
ease is the result of pathological conditions within the nose or naso- 
pharynx, because in such cases, when the nose and throat are restored 
to a nearly normal condition, chronic aural catarrh of recent origin 
usually subsides as the result of appropriate local treatments The 
progress of the disease can, in most instances, be delayed, but when 
new connective tissue has formed it remains, and atrophied parts 
cannot be regenerated. Tlie prognosis is generally hopeless, so far 
as improvement of the hearing is concerned, in cases in which the 
labvrinth is weriously involved. 
What is the treatment? 

An effort should be made to improve the hygienic surroundinRS i 

of the patient, and to so improve his general health as to render 
him less liable to conlfoct oolds. The nose and throat should, if 
necessary, receive appropriate treatment. Hyjiertrophies, ecclion- 
droses, and exostoses of the nasal chambers and adenoid vegetations 
in the pharyngeal vault should be removed ; hypcrtroplued tauciai 
tonsils should be reduced to their normal dimensions by means of 
the galvano-cautery. 

Tri-weekly, or even daily, inflation of the Enstachian tubes is of 
great importance. For this purpose Politaer's method should be 
employed, when possible, in hypertrophic cases. In atrophic cases, 
however, the irritation produced by the introduction of the Eustachian 
catheter is sometimes of marked benefit. Either simple air or «r i 

saturated with the vapor of chloroform, iodine, or menthol I I 

_ used for producing the inflation (Formulae 22, 23, 24, 25). ^^^J 
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Ill I'HiMv wliorx llie l«l>>rr»t)t m iriviJved PuiiUcTH mellxid of 
(lillulii'ii uli'fulfl U twuJ witli cxtrenie gi^tteiKM if at alL Ordina- 
rily lliK riiinlH/'liJiill titlNW iiwlt'wl or ticinR cutitraa«d are widely 
il lli« viulttrit UM1 'if I'lililnrrMbaKi-Atuuiu tuoet unpleae- 
iiii ill lliK iml.lniil. Hiid uii iiiiiiKHtialu ileiTLiiBe in the henr- 
liltl iHiWxr, wiiiiili Knul'iully Ki^'**" wiiDH! I'niin repetition of ihc 
trMMlliii'iil 

Mmiy tiHMW ijf utropliy imt Uki fur lulvunccd are greatly benefited 
hy » «)"'">' "'* ■'"'■>')i"l ''< 1"'<l ulUiline [FuniMiU 7) thrown into 
tlli< IIiMillii our )iy I1IIHIIIK (if tliii KiiKtru-liinn c&t.lieter und atomizer. 
Iii.i^ I III- nillii'li't' Mill] iippluri;: \]w nntteultation tube, 

■ IiIk I'l.i.i.i.lii .,l"J.,(rM.'.l lu uicaus of Pulitzer's 

liiiii ( |i'i(i I'l) 1 ilir iiii/.v.li' 111' ;iiiriiii/,ii' in-iiioil within the pros- 

lllKil oMii'iiulJ III' llii' i-Lillh'lcr. Ill riiM'r^ tvlirn' (lie KuBlAchinn 
Itilxi Im wlilely diluloil thu M|)nty i\viu the HlcuiiiKcr will be heard to 
I'lili'V thi< lyiiipiiiiinii ; bill In iiiiwt iimtAiicei* it enters the Eiistaehian 
IhIh' I'll' l"ll i> thi'Vi ilwlitii-M' I'Xi'i'iil during the »ot of swallowing by 
Ml» )Mlloiil .\l)i>r II iluii' II t'l'Hiiiii iiiiioiMit of nil eondensea in the 
KAlhKlxrui.d l-:ii>.ia.'liuiii hik-. 'nii.>.li,ua(l beUlownaslaruptfae 
%\M „» ,.M.iliK> liy m x .if lV>liti.<.''» W. 

U W iMiivi'itii'iil l» iiM< Hii (liv i\sviv'i>r luwork the atomiser in 
w\vt ti> w^'HVi' imN»din«w iif its lip wlien inserted into the 
Wlbrttur, hkil wilh h lillle ntn< au onlinuj' hand atomiier luaj- be 
WKiJiVVihI wiltltiilt inoiinv«>»H-niv to the inlienl. Il is douhlAil if 
« Xutt*^ mirnvnt »f the oil ii>MuaU.v ent«4rs the i>iuiianuBi in ibe 
ItHhttit^ \>t iiMDiHV*. «imI an PX<«s»\'e <|uaniit)- it pnetM mM 
U^ ivut>i\«>l whim l\ililti>n*al»»M i» ciii|4v\vin) aftrr ibe ow «f 
lW aisMHW^f. aMil tfMKv (W •wMkml is vMiwiT &*« fniM ili«^>.i. 
\Vkii<tt tKe KwMwrltiaH i»t« k cnntnHML iW vS i tt mm » aaae h- 
TlMkVaKiiM kWvt KI.»iiKiwW«fc4MiW^i>MrfMiiitii<klM»iM. 

YW iinj^-^itHK lAf 'MMc^ j N^wiiiii K. nittt Uw wMt ev bar wm^ 

yi*<tiii*m*t«wwrf<w>. AJwe lAiriiM <ftiwA I <ra> Mti | 
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even fatal, risult t'nmi empliyBewa as thi 

in importance to inflatiun of the uiidille 
age by means of Siegle's pneuinatte speeuli 
19 of which the air within the auditory cunul 
n alternately be rapidly condensed and rarefied, 
ind motion be thna imparted to the meuibrana 
tyinpani atjd uHsic-les. This procedure la aliuoHt 
invariably fuljowed by an anielioiation of tin nitus 

isfaetory 
\ aiiii^iiig Byniptiiiu7Mlh0Ugh Tl'eeKing 
oVer IhE biasloid l)roi;esa by means of the spray 
frum an atomizer containing; ether, and exhansting 
the lur within the and itoiy canal by a plug of oiled 
absorbent cotton, sometimes yield good results. 

Sj-stematic masaage of the middle ear by meaDs 
of the patient's finger tips is of the greuteat value, 
fitr whilst it is somewhat dangerous to instruct an 
individual to infiaCe his middle ears by Valsalva's 
method, as its frequent use isliahle to be followed 
by atrophy of the drum-head and increased deaf- 
ness, auto-mnssage with the finger tips is entirely 
harmless, and may be used tor the relief of tiiini- 
tus whenever it becomes annoying. The forefin- 
ger should be slightly moistened and slip|jed inii> 
the meatus with the nail toward the tragus. Witli 
rapid piston-lite movemenis of the finger tip in- 
ward and outward a patient can easily esercise aj- 
tcniatiouB of pressure and rarefaction of the air 
within the auditor)' canal, and hence massage tlie 
intnk- tympanum almost as thoroughly as if a pneu- 
matic speculum were used. He may be instructed 
to employ the method several times a day with in- 
creasing relief to the ear of tinnitus in many in- 
stances, and generally iiupmvonient of the aeute- 
ness of hearing. It isscld'tm tliat (he method fails loatTord b< 
temporarj' relief from the leeliug of fulness or pressure with 
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Phono-umssage, by iiieana of sounda tiiiiveyiid W tlic car through 
rubber tubes fnim various muaiMkl instruments or similar contrivances, 
has been eiu|)l»yed in the treatment of catArrhal deafnesi and tinni- 
tus. If the ears of an individual with catarrhal deafness be aub- 
jected for a length of time tu musical tones uf about the same pitch 
ns the tinnitus from which he suffers, the subjective noises wilt 
either entirely disappear or be greatly alleviated, probably as the re- 
Hull of fatigue of the jtortion of the internal ear adapted for the iier- 
(.'cptiun uf auuEida of that pitch. This method of treatment, which 
recently was used somewhat extensively, has been largely abandoned 
in favor of more rational methods. It has little to recommend it. 

Pneumo-massage with electro-magnetic and other machines capa- 
ble of producing rapid alternate rarefaction and condensation of the 
air in the auditory canal is undoubtedly of beneSt in a targe propor- 
of chronic middle-ear catarrhs, but is probably in no way superior 
tu massage with the jineumatic speculum or the tip of the forefinger 
of the patient or surgeon as deswihed above. The same remark 
also applies to direct massage of the chain of ossicles by means of 
a spring probe tiie cup-shaped end of which fits over the short pro- 
cess of the mallena to prevent slipping ; and also to the so-called 
"internal massage," where short, sharp pnffs of compressed air 
from an air-receiver are, by means of an "automatic cnt-off" 
rapidly worked with the tip of the thumb, thrown through a 
catheter into the Eustachian tube. Between the automatic cut-off 
and the catheter may be placed an atomizer, a nebulizer, or any other 
instrument capable of medicating the compressed air employed. 

The wedging of a little ball of absorbent cotton into the space 
above the short process uf the malleus, where its weight and pres- 
sure aerve to constantly push outward the malleus-handle and the 
long process of the incus, thus diminishing pressure on the stapes, 
in a certain number of eases will afford efficient aid in the treatment 
of tinnitus and hardness of hearing. Tlie little mass of cotton 
should be moistened with a suitable antiseptic solution, so that it 
can be moulded to the parts when inserted above the malleus-liundlc, 
and may with benefit in certain cases be worn for several weeks at 
a lime. It is not readily dislodged from its position by massflf,'e 
either with the pneumatic speculum or the finjier-tip, and sometimes 
gives immediate and ultimately i>ermauent relief from tinnitus. 
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Tension of the trati»niittiiig apparattu ut' tlic middle cur may al^u 
bu dcci'easei] by operative prucedures, such as repeated piinieentescs 
of the driun-head, tenotumy of ihe tensor tymjiani and atapediuB, or 
remuval of the memhrana tympani and one or more of the ossicles. 

The head noises complained of by patients are almoat aa numer- 
ous as the individoals affected, hut may be divided into three clasi^ea 
— the pubating, the continuous, and sounds inure or less elaborated, 
lilcc the ringing of bella, musie, and words and aentenees uttered 
willi more or leas distinctness, the latter class only heing referred to 
a point outside the head. 

Tinnitus is mure otl«n pulsating than patients are willing to admit 
until the fact is demonstrated to them by placing the hand u]>on 
their pulse and beating time to it with a finger, Sometimes the 
result of ausemia, or more rarely of an aneurism, pulsating tinnitus 
ordinarily indicates arterial congestion of the middle ear or of the 
labyrinth. The differential diagnoais between the two conditions 
can he made with a limited amount of accuracy by pressure upon 
the carotids or on the vertehral art^riea at the point where they cross 
the atlaa, because a branch of the carotid supplies the tympanum, 
and a branch of the vertebral supplies the labj-rinth. 

The faint pulsating tinnitus due (o ausemia is dimiuished by the 
patient's lying down, and in many instances can be permanently 
cured by hygenic measures and suitable tonics, among whit'h the 
well-knovm pil. sumbnl comp. is especially useful. Pulsating tinni- 
tus due to congestion, on the other hand,' may be alleviated hy the 
bromides, of which, for a reason that will appear below, dilute 
hydrobromic acid, in doses of from 15 to 60 drops three times a day, 
is probably the best. 

The earlier stage of chronic catarrh of the middle ear is ordina- 
rily accompanied by tinnitus, generally constant in character, Ijater 
on, aa deafness becomes profound, tinnitus often disappears, proba- 
bly aa the result of diminished sensibility of the internal ear. Tm- 
nitus due to middle-ear catarrh is sometimes alleviated by large 
dtises of the bromides ; but belter results can be obtained in a 
limited number of eases hy the patient taking after meals, for a few 
weeks, a pill containing i grain of nitrate of silver, 4 grain of 
extract of liyoacyamus, and ^n grain of slr.vi-hnin. 

TiiflaniniiUion uf llic exlmiid iiudilur.v iiiiml, Ku'eijlM ho<]ies, im- 



r 



^ or MSE.laKJt "f THE E.IR- 



imdcd (lYuuif-ii. .add iHilyiius arc i;ai>abk- uF pruiluciiig tiiiriJliK', ami 
ill nirv camn virrligu, naiHca. coogh, or even epilcptirnnu cunvobiuna- 
Sid JiInajH in llnnitiw the K»ii\t of diiiteaats uf the ear, but ratliir 
i* u reflex [ihcnumcDitn doe li> the irrilalinn at' some nfrrclatcd 
resion— the doop, icetli, ur more tmiuenlly the digestire tract, 
iliiiit 88 acute dfBpe[»ra in urdiiiorily aecmnpanied li; veitigo, po the 
iDore chronic ailnienla »>' the digestive tRkct sometiiues occasiuu 
n tinniliiH the amm of whieh iH liiilc smtpeeted. The manner in 
JHiiidi diiicasc of the digestive tniet, leelh, or nose produces tin- 
llitiu in, as pointed out by Wtmkes, thruugh the nervous connec- 
tion, inoru or lesa direet, of these orgaDH with the inferior E«rvical 
tiyui|)Uhetiu gaugliuu, which supplies the nervi Tasorum to the 
(K-eipitid artery and its brancli, the internal auricular. Irritation 
111' llic' iijCi linr (■■■n'ical fymimthetic ganglion would cause tinnitus as 
i)gr i> -nil III flil.it ill)! rir tlie arteriolea of the cochlea, which, at first 
|iMl~::irJiin tv<jii|i| jiliiTWiird become constant in character as the result 
i>firii|iljic I'liiinffii rrniiliingfr(im inereased blood-supply. Quinine, 
llic .-uilicylHteH, and ccriain other drugs arc caimble of produciug 
liriniiiiH, either h» the reuult of aural hypcrajuiia or by tlieir toxio 



(he rriteriiiil ear. There is also reason to suppose that 
llii' imiduflH uf indigestion exert u similar action in the 
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■*(>nioof the cases are at leant on the border-line of iunanity, 
iiilj- hear voicca but bcc vTBioiia, either religious or otherwise 
tcr. Benefit sometiines results Irom treating ihe concom- 
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What is otitis media suppurativa acuta? 

Acute purulent inflaiumatioii of the middle ear is, as its name im- 
plies, an acute purulent inflammation of the mucous membrane of 
the tympanum, and usually also of that of the Eustachian tube and 
mastoid cells. 

What is the pathology ? 

The tympanic mucous membrane is of a bright-red color, much 
swollen and devoid of its epithelium. There is cellular and serous 
infiltration of its connective-tissue layer, and much exudation of 
muco-pus or pus from its surface. Perforation of the membrana 
tympani occui*s in the majority of cases, the pus being then dis- 
charged through the perforation into the auditory meatus; occasion- 
ally the discharge is tinged with blood. 

What is the etiology? 

Generally the disease is the result of a cold or of traumatism, or 
it may occur as a complication during diphtheria, scarlatina, small- 
pox, measles, and typhoid fever. Not unfrequently the disease is 
caused by syphilis or tuberculosis. Purulent inflammation of the 
middle ear is very common in children. Carious teeth and naso- 
pharyngeal disease are predisposing causes of the affection. 

What are the symptoms ? 

An attack is ushered in by pain in the ear, shooting over the side 
of the head. Sometimes the pain originates in a diseased tooth 
and extends to the ear. Chilly sensations and fever are sometimes 
present, the temperature reaching as high as 102° or 103° F. The 
ear feels full, and there are tinnitus and deafness, the pressure of 
confined pus upon the secondary membrane sometimes interfering 
with the functions of the labyrinth. When perforation takes place 
there occurs a rapid alleviation of the pain, tinnitus, and deafness. 

The appearance of the drum-head is that of acute myringitis. At 
the end of a few hours to several days, or even weeks, from the 
beginning of the attack, a bulging at some point upon the drum- 
head indicates the position where the pus will burrow its way 
through the membrana. When, however, the attic and mastoid 
antrum contain pus which, because of swelling of the mucous 
membrane about the ossicles, cannot readily drain into the atrium 
of the tympanum, this pus will sometimes burrow underneath 
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the skin ul* tlii: uiitliloiy caiiul, ami Bml an exit either XL aome 
point within the caiial or beliiud the auridc. Tlinse isses in which 
lilt pcrri>ralioii occun ran & tedioug coarse, and some permanent 
iinpairnient ut' ilie hearing usuallj ensneti. The di 
i|ii<i!;uie fntiu ibe occurn-nce of a perforation to its closure is 
vuriable. In cases where the perforation occnrs early it maj remain 
o|ien only for a fewdaj's. Three or four weeks are ordrnimly required 
liir the closure of a small perforalJon. 

If the perfomtion is large, it will pn)liably rcmnin open long after 
suppuration has ceased, to finally close by cicatricial material desti- 
tute of bU Sbres of the menibruna propria, and will hn\se inward 
and outward with the vaiyin^ intertympanic pressure. 

Kxtensivc destruction of the Mmctorwi of the middle 
limes occurs during acute otitis media. This is especially apt to 
tuke place when the disease appears as a complication of scarlatina, 
vuriola. or diphtheria. The whole of the drum-membrane atid all 
of the ossicles taay come away within a few days from the onset of 
the micldle-eur disease iis an enormous slough, [n other eases nleer- 
ation, starting from the perforation, proceeds more slowly, but it 
noi^implishes c<]UBlly dinaslrous rcenlls. Inflammation of the mastoid 
iH oci'afiiiiiially a serious complication of acute otitis media, and the 
liibyriulh sometimes participates in the purulent inflammation of 
the tympanic cavity, the ultimate result in such cases being usually 
firain-abauess and death. 

What ia the prognosis 7 

Tlif proiiniiHin of ayiite purulent inflammation of the middle ear, 
when it uwurs iTi :iii otherwise healthy individual, is usually favor- 
alilc. Tlie disca-sc, however, frequently assumes the chronic form, 
unci in tuberculous indi^'iduats this is the usual outcome of the 
uRcetion. 
What la tlie treatment ? 

Ill liie early stages of the disease leeches, hot applications, and 
(he other measures for the relief of pain already specified are useful 
I'm' the relief of pain in catarrhal inflammation of the middle ear. 
I'araconleiais of the membrane should be done as soon as bulging' 
•ji'i-nrs. The cut should be 2 or .1 milliraetrea long, and should he 
tnade with a parai!«nteMB needle tlirough the point at whiuh the 
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bulf^QR omuiB or in (he poatertur (iiudntnt of ttic mciabriina lym- 
pnni. When there ib considerable Bvelliii); ol' the upper posterior 
part of the auditory canal, indicating the preseuce of pus beneath 
the akin of this region, the tlirust nhould be through Shmpnell's 
membrane, and the needle be go withdrawn that its point wilt c-ut 
through the swollen tissiiee at the upi)er posterior portion of (he 
canal to the bone, in or<ler U> secure free drainage. 

Af)«T iauiHion of the Jruui-uiembrane, or when rupture has oc- 
curred spontaneously, the major part of the pus within the auditory 
canal should daily bo removed by means of absorbent cotton wrapped 
about the end of a probe, and the pus within the tymtmnutn expelled 
through the opening in the drum-head by the Polilzer method of 
inflation. Afier this has been aceomplished the amlitoiy canal should 
be cleansed thoroughly by means of a eotton-tipiied probe wet with 
a IS-volume solution of peroside of hydrogen, and the parts thor- 
oughly dried, and covered with powdered boracic acid by means of 
the powder- blower. 

If exuberant granulations sufficiently targe to obstruct Iree drain- 
age from the tympanum occur, ihey should be removed by means of 
a snare (Fig. 79), by forceps, or by toiiching them with nitrate of 
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Blake'e Polfpi 

Mtver or chromic acid fiised on the end of a probe. Considerable 
caution is required in the use of chromic acid. The granulationfi or 
Bmall polypi should first be dried thoroughly by means of absorbent 
cotton, in order to |ireveut the acid dissolving and flowing over adja- 
cent structures. No more of the acid should Ije applied than is 
necessary to accomplish the desired result, and any excess remainini 
within the canal should l>e neutraliaed by syringing with a. n ' 
alkaline solution. Small polypi and exuberant granutatioi 
apt to occur, and obstruct drainage when the pus has Iband iU 
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(hrim^li an ni>i'iiinL[ in Slini]mi^ir^ iiiciubniiic unit n (luiiit on iWl 
upper iinil pustiTJiir piirt oi' ihc iiuUiliny ciiiiiil. 

What is tbe etiology of otitis media suppurativa chronica ? 
Chronic purulent iufl»mmatiuD of [lie middle ear is generaltfl 

caused by neglect or improper treatment of acute purulent 

of the middle ear. The alTccliuu ma;, however, develop prtmarjljr-i 
aa the result of Bj-philis or tiibercnlosis. 

What are the symptoms? 

There is a niuco- purulent iir piinilcnt di«;harge, sometimes tinged< t 
with blood. The acutenesa of hearing varies aucording to the amountvl 
of destruction of the slnieturea of the middle ear tlint has oocuiredH 
or to the presence of polypi or semi-inspissated secretions btodciiqi'T 
the canal or interfering with the functions of the ossicles. In som 
instances the hearing is nearly normal, whilst in others deafoesB JB;] 
nearly absolute. Tinnitus may or may not be present. 

The present of a displiarge in the auditory canal from the middle =1 
ear presupposes the presence of a perforation of the drum-bead. T 
The perfomtiou, on the one hand, may be so minute as to escape 1 
observation by otoscopy, its presence being only revealed by a " per- | 
foration whistle " during inflation of the ear either by Holitzf 
Valsalva's method. On the other hand, the destruetion of the drum- 
head may be so extensive as to expose the cavity ot the tympanum 
to view and reveal all of the structures of the inner wall. In some 
cases, indeed, the remains or the dmm-head may be represented 
only by a narrow ring ; in other cases the ossicles may have also dis- 
appeared, either from ulceration and sloughing of their ligaments or 
by necrosis of the bones themselves. Necnmis of some portions of 
the tympanic walls may also exist. The iippcaran c of tl e tyn pan a 
mucous membrane varies somewhat. In one cl ss of mses t is 
simply red and swollen, while in another cinss t appears granular 
and polypi may be present, perhaps covering th nfice oi ^ s nus 
leading to exposed bone. 

Mastoid abscess, thrombosis of the sinuses of the 1 n mater 
pysemia, meningitis, brain -abscess, and dcati mav rt^ttlt fr in 
chronic purulent inflammation of the middle ear an 1 ll e | irulent 
process may also attack the Btmcturcs within ll e lab\r i tl 
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What is the treatment ? 

The treatment of uncomplicated cases consists in dail}^ thorough 
cleansing of the interior of the drum, already described as necessar}'^ 
in the treatment of acute purulent inflammation of the middle ear. 
If the perforation through the membrana is not sufficiently large to 
permit of this being readily accomplished, it should be enlarged or a 
counter-opening made, and the interior of the drum syringed with 
peroxide of hydrogen by means of Blake's middle-ear canula (Fig. 
54). When, with a large perforation, pus is seen to flow downward 
from the attic or the tympanum, the nozzle of the curved canula 
should be introduced into the attic through the perforation, and a 
small amount of the peroxide injected toward the tegmen tympani. 

After the cavity has been thoroughly cleansed it should carefully 
be dried by means of absorbent cotton wrapped about a probe, and 
the parts covered by powdered boracic acid. The success of the 
treatment depends upon the thoroughness with which the cleansing 
is accomplished at each daily visit of the patient. 

If the tympanic mucous membrane is granular, the routine treat- 
ment outlined above will not be sufficient to secure a speedy cessa- 
tion of the discharge until the granulations are destroyed. Alcohol 
has the power to cause a shrinking of the granulations, and absolute 
alcohol may be applied by means of a cotton -tipped probe at each 
daily visit of the patient after the ear has been thoroughly cleansed. 
The application of absolute alcohol causes some pain, and it may 
augment the discharge for a few days : 50 to 95 per cent, alcohol 
may also be prescribed for the patient's use at home, a few drops 
being instilled into the ear several times a day, care being exercised 
that the patient's head is held in such a position each time that the 
alcohol dropped into the ear will be sure to reach the cavity of the 
tympanum. An application of a solution of the nitrate of silver, 60 
grains to the ounce of water, applied by means of a cotton-tipped 
probe once or twice a week, generally secures a speedy shrinking of 
the granulations. After the application of either absolute alcohol 
or a 60-grain solution of nitrate of silver the tympanic mucous mem- 
brane should be covered with powdered boracic acid. 

When the granulations are isolated they may be scraped away with 
a sharp curette or be removed with the forceps. Large granulations 
and polypi are best removed with a snare. It should be borne 
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mind, when removing a iiolyiiiin witli a muiri;, ihal, although th» | 
polypus is nbHolulcly devoid of eeiiHatiDii, iho wiill of the a,udiu>l!y j 
canal, as the result of long maceration in pus, i^ oflen exquiaitelf '1 
sensitive, and in guiding the wire loop of the snare over the polypus i 
it is advisable to avoid, as far as possible, touching the auditory 
canal. Watery solutions of cocaine, not being readily absorbed 'J 
tfarongh the skin of the canal, are of but little value in preventing ] 
pain during the operation, but they may be employed aa a placAo 1 
to remove the nervous apprehenaions of the patient. Indeed, if the , 
operator be reasonably skilful and he avoids touuhing the auditory ' 
canal aa fiir as possible, the pain of the operation is not usually great 
If the polypus is large, an effort should be made to locate ita pedicle 
by means of a probe. The wire loop of the anare should then be 
worked gradually inward over its surface until, if possible, the pedicle 
of the polypus is encircled. The wire loop should then be tightened 
and made to cut through the polypus. If the operator has not soo- I 
ceeded at the first att«ui[>t iii removing the whole of the polypus, 
this manoeuvre may be repeated until the desired result has been ] 




accomplished. Bleeding may be cheeked at any stage of the opera- 
tion by means of a tampon of absorbent cotton, and by afterward 
cauterizing the atump of the polypus with nitrate of silver fused oi 
the end of a probe. 



F«r die n,.uuvaJ ..f polypi Blak^ » ««»«■ , tV. TH) i» |.orhi4|» the 
muM uiinvenieut lupiiuitti-tit, hM S«)xioii"», (Jrubt'v.1, tir W'M* 
awK »i almuM «.in=UIy ,;&,i«,t. Rw«i,ilj- iho milhor Iium I.u.) iim.le 
M ajiral pulypoB-snare vuuslstiiig of a iiwjJI.t uii<J whiiiIh. mi mm 
Mriebsd as w be ofied *8 au amilmry "lip" with Hbi(„h'» wim 
bioMioo fofwpa. ao thtit when ih.^ eyu oi" li.o iiwilin in ilmwui.-ii 
with wire the loop so Conued ivin U' I'l.lurg.-.l ,jr iliuiinUhii.t ui liio 
pleasure of the operator— u niutft-r of mihk' iNipuniiiiiHi in t(ui<liiiD il 
aions the auditory canal over » larjre [loljinis, (Hlmr mlvtuiUiitMi 
of this instruntent are ihe qiiicknucf tiiiil uiwu with whiuh II outi Iw 
manipulated, aod the fact that whou tlio wlrtt in In inMiliim an>iiii<l 
• small poln>us the ftinnJa can be I hniMt furwiihl uvur tlif wirti liii<|i, 
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and thus prevent the wire slipjiinfT over ilio poiypiiH iiiKlitml of — 
exuiMiiiK it (Pi(i. SI ). M 

Wliat is the patbology of aural polypi 7 H 

Aural polypi may he divided inlu four (-liitiMCit. ALiout fid [lur asAt, « 
of all aural polypi are fn^nulutioii-tuiuoni, having tlio auinu Ntruotiitv 
as oriliiiarygranulutions, but covered by either W)UrLmnn>i or I'Dliunniir 
epithelium ; SO per cent, of auial polypi, uthi-r (liim KriiiiiLliilinii- 
tumors, are mucous papiJIoinata. They are cMi'imly ilimihIhi'. h'"' 
BometimOB bleed at the slightcBt t^juch. Their i-tirr<(iii'i' i"ii-i'> "I 
capillary loopa surrounded by n atriima uf H..111. hIkii 'ihv ii^'^y 
developed connective tissue containing cuboid.il ij.idn h^d '■■■ii'i. 
They are covered by a pavement epithelial layer of varying thielt- 
nesa'. Fibroid polypi {fibromalHl, which are wiiuewliat rare, itra 
usually foiipd^afl large, dense, jKile iwlypi developed from the pen- 
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OBtciil or (it^cpi-T liiyur ol' tliu Ij'iuiiaiiic mutTJua luuiiilirane. Kibroitfl 
poljpi lire aisii covered by several layvrg of [javoiuont epitlieli 
Mfxiimutous polypi are very rarely toimil in the liumau ear. Aural 
polypi are not lualigiiaiit, the treatment outlined above being Buffi- 
cient to prevent a ret^urreiiee of the growth. It should be borne in 
mind, however, that epitlicliouiHtu, Huruuniata, and gummata are said 
to Bometinies occur iu the middle Oiir and to present ihe appearance 
of piJypi- Siicb growliiH uro, indeed. vtTy rare in this situation. 
What are the Bymptoms of amal polypus ? | 

Long-TOiitiniied discharge, sonietimen streaked with blood, ir 
usually the only sulyei;tive synipt-om. Certain reflex syuiptoins, the 
result of peripheral irritation caused by the presence of an aural 
polypus, have been described us oiwurring in rare cases. 

Most aural polypi have their origin at the posterior and npper 
part of the tynipanura. They may, however, arise from any part 
of the tympanie cavity, or even from the dermic layer of the druiu- 
bead, Somelinies they onginiile at the mouth of a si 
through the akin .>f the anilitory canal to carious or necrosed bon& 
What is the etiology of aural caries and necroras ? 

Cariesor necrosis of the tempuriil Itonemay occur during the coi 
of long'Continued suppimitioii of the middle car or as the result 
syphilis or tuberculosis. The upper anil posterior part of the audil 
canal and the mastoid arc the portions most usually Grst attackeii. 
What are the Bymptoms and course of Uie disease 7 

Circumscribed caries niiiy exist within the tymiKinum during 
chronic purulent disease of the middle ear. and iiresetit no symptoms 
other than that cxjjosed and roughened bone can be detected by 
means of a probe. .Sudden paralj'sis of the facial nerve may oceur 
as the result of necrosis of the inner wall of the tympanum involving 
the facial canal ; however, a considerable portion of the facial canal 
maybe opened and the nerve be bathed in pus for some time before 
nymptonts of Bell's palsy occur. The labyrinth may be opened, 
generally through the horinontal semicircular canal, and brain-abscess 
occur. The tegnien tympani and legmen mastoidi not unfrequently 
are destroyed as the result of necrosis or caries. Under such circum- 
stances there commonly occurs a local pachymeningitis, which pre- 
renlfi the spi-eading of the disease upon the dura nuMr. 



06 ^^^ 



part 

ding I 

in& ^^H 

lUiw^^H 



If utries ur UM^rusiti utUcks tlic luaiitDtU uutruiti ur tlii.' ikiitoriul 
porUon ut' the maatoid cells, there are \mu, swelling, and iiililtnitioi 
of the Kkiu at the poaterbr iuncr piirtions of the mnutus. At fii^ 
hard, the swelling bet-omea suft and fluctuating wlien pus (txmia. 
Wliat is the treatment of caries and necrosis ? 

If a 8C(|m«truiii has liimiud, it slmuld hf I'umuvnl with forceiw. J 
I'olitner's furwpM (Fig. lyi) iire usuiLlli simrig uuuiigh fur this piuv,J 
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thruiigli tlie auditory canal because ut' the granulations and pol^ 
that obstruet the canal, they should carefully be removed by n 
of a snare ; al^r a few days, in some inatauees, the sequeetrum « 
have been pushed outward by the granulations behind it into a 
pOBition where it can readily be grasped by forcefis ttud rt 

In cases of caries or where the necrotic process has not 
to tlie formation of &. sequestrum, the diseased bone should 1 
siTaped away by means of a sharp curette (Fig. 83), and the paitefl 
covered with powdered boracic acid or iodoform. When c 
necrosis affecta the promontory, only the most aupertiuial curetting 
is justifiable, but the parts sboulil be kept scrupulously elean, and al 
dry as possible by means of frequent insufflations of powder 
boracic acid. 

The prugDosis of course varies according to the part of the ty», 
panmu attoukcd by necrosis. In individuaU otherwise healthy the 
prospects of a favorable result are encouraging, even 
portion of the temporal bono is involved by the diaeaMe. In tuber 
ouloufl individuals, however, the disease sometimes progresses towa* 
a fatal termination notwithstanding all efforts to prevent it. 

OPERATIONS UPON THE M1DDI.E EAB. 

For what purpose are operations performed upon the i 
die ear? 

For the improvement of bearing, the relief of tinnitus aurium o 
vertigo, and to bring about the cure of a persistent diBchatge fi 
the middle ear. 
What opera,tionB are performed fbr these purposes 1 

The operations that have Iwen performed fruni time Ui 
quite minnerons, the following being a partial list ; I^inuritttt 
single or multiple ; e-.ci-iiiion or destruction by caustics of a portii 
of the membrana tympani for the purpose of establishing 
ncnt opening; ;i^iWo»iy or division of the posterior fold ; uctionOK 
the anterior ligament of the malleus ; tenotomy of the tensor tym] " 
or stapedius niusde, or both ; divinon of adhesions between the 
membrane and promontory or between the ossicla*, etc. ; exa'gion of 
a (Kirtion of the malleus ; dimirlicnlntiim of the incudo-stapedial 
articulation, or division of the descending process of the incus 
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tuobili Kill lull uf llie staijes ; phtstie (ipemtimis for uniting either th^a 
incus or stapes with the meubrana tympani ; and removal of one wf 
more of the ossicles. 
For what pnrpose is mrrmgotomy perfonned 7 

For the evacuation of fluids from the Ciivily of the tynipanuiu ofl 
its an exploralcry incision to determine (he mobility of tlic stapes I 



before attemptin;; a more radieul operation. When tjie operation ' 
done for the evacuation of fluids, the cnt is generally made in tb 
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postemir inferior quadrant, iiinl it alumld nt. luaat lie 
metres in leugth. The expluratory iui^iHiou, wh.i<.-li in made t'roiu ji 
buliiud ihe abort proc€8a, shoiilil extend immediately beneuth tl 
IHMtterior lultl for b, sufficient diatmu'e to cause consideTubiu gAfon^ 
«f' the wuund, and lo alluw the operator ti> twt the mobility of the 
stapes and observe the coadicioii of the tympanum. The operation 
dues not usually retjuire general anBB)<(hesiii, but a lU per ceut oiut- 
ment of.eoeaine and lanolin way be smeared over the parts half an 
hour before uperatiag. Tlie hearing shuuld be tested before and 
atier the operation, and any improvement noted. The wound of 
the exploratory tnctsiuD h brought iDfclher, and ia held in positjon. 
liy meauH uf u pleilget of absorbent luttun. 

By what methods may a permanent opening in the meia<^ 
brana tympani be established ? 

A portion of iliumeuibnine may be excised with a knife (Fig. 84, «jj 
or liy the method uf Simrock. A minute portion of c 
sulphuric acid lb held against the membruna at the desired. siKit fa 
means of a cotton-tipped probe. The acid immediately attacks tl 
membrane, and destroys that portion with which it is brought mio 
contact. 80 that in the course of a few momeuts an opening can ft 
made by pushing a blunt pi«be through the eschar. But little n 
action commonly follows the operation, and the opening gener " 
remains patulous for some time if it in Irl iihim; and ii 
produces cunsidernblc improvement of the acuteness of hearing. 
little powdered boracic acid should be insufflated upon the parts M 
a dressing attcr the operation. 

For what purpose are performed multiple incisions of tSifi 1 

memhiana tympani and tenotomy of the tensor tym- | 

pani? 

TJ.tw .,|>ovi.ri<ms liave Ihtfi p.Tfuruied ibr impr.ivement of the J 

hearing and for the relief of tinuiius. But temporary improver 

can be ex|)ected as the outcome of either operation. Section of tl 

tensor is probably beat performed in the following man: 

gular knife (Fig. H4,/or ff) is thrust through the raembrana tympani 

close in front of, or immediately behind, the malleus handle, and Jiist 

below the short process. Section of the tendon is accomplished 

&om below upward, the cut through the membrana being extended 
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upward at the same time. The t</iii)tDniy uljt: 
vigorous iDQatiun (if the tympunum by I'ltlLtiie 
iC possible, to restore tlie drum-head to its lion 



ilil bo followed 
's method, in o: 
ml iKJsition. 



What are the indications for the lemoral of the membrana 
tympani, malleus, and incus in chronic catarrh of the 
middle ear? 
The opemtiou iu jieifuiuied tor tile leliel' iiC tiiiiittus itiid tu iui- 
prove hearing when milder measures have failed to eheck the 
progress of the diseaHC or secure relief from tiuiiitus. Before deter- 
mining the advisability of operating the hearing should carefiilly be 
tested by meaua of timing-furks. If it is found that the aculenesa 
of hearing has been seriously impaired, largely as the result of ii 
pairment of the functions uf the kbyrintli ii 
httle if any improvement of ihc hearinfi-iiuwcr t 
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the result of the operation. It may be performed, however, to ehcdk 
the further progress of the disease. 

Hot is the operation performed 7 

Perfect eonlrol of the patient should be secured by the adroinis- 
trfttion of ether, and the operation should be performed with 
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septic precautiijns. The ftudiiuiy canal ebonld first be cleansed 
thoroughly and syringed with a strong solution of bichloride. An 
electric lamp atufched to the lurehead |Fig. 85) will be found a 
convenient mciina of illumiaat'mg the field of operation, although 
■omc operators prefer daylight reflected into the canal by means of 
the forehead mirror. The advantage of the arrangement ehown in 
the cut is that the laniem, containing an ordinary 2 or 3 candle, 4 to 6 
volt lamp, can be attached in place of the reflector to the head-band 
the auriMt is accustomed Ijj wear ; and if the electric light within the 
lantern bnms out during on operation, it can almost instantly be 
replaced by a new one. In combination with a small 3-eell Fleming 
storage baUery weighing only 9} pounds, it yields a 2 to 3 candle- 
power light for one and a. half houra, and ia an extremely light and 
piirtable outfit 

An inrasion is first made through the membraua, commencing at 
a point posterior to the short procesa and following a curve just 
helow the posterior fold until the middle of the posterior part of the 
ring is reached. If the incision has been made carefliUy with a 
sharp knife in the clear part of the uiembrana, no bleeding will 
occur; when the flap is pressed downward, there will he brought 
into view the incudo-stapedial articulation, which is next divided l>y 
means of an angular knife (Fig. S4./or^)passedinto the tympanum, 
either in front of or behind the incus shank. By slight traction 
outward the knife is made to hug the incus shaft, while at the same 
time the articulation is divided by a downward stroke. Care should 
be exercised that the articulation is thoroughly divided before at- 
tempting any further manipulations. A puncture should now be 
made with the sharp knife (Fig. 84, d) through the membrane at 
its lowest portion, sufficiently large to permit the introduction of s 
probe-poiDt«d knife(Fig. 84, c), which la made to cut its way upward 
until the inferior extremity of the original incision is reached. The 
blade of the knife is now turned in the opposite direction, and the 
mcmbratia is incised anteriorly up to the anterior fold. Up to 
this point little or no bleeding will occur to obscure the field of 
operation. 

The next step is (o divide the attachments of Shrapnell's mem- 
brane and the strong anterior ligament of the malleus. Tliis should 
be done rapidly, as the hemorrhage will be somewhat profuse. The 
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sharp-pointed knife {Fig. 84, e), with its hnudle depressed until it 
tuuclies (he lower margin of the speculum, is made to pierce Slirap- 
nell'a membraue just above the short process, and is thruBt inward 
and upward into tiie fornix tympani, and ia then made to cut iuway 
out downward and baekward, thus severing the external and posterior 
ligaments of llie malleua and the posterior portion of tlie membrana 
flaixnda. The knife is then quickly turned, its point carried over 
the short process, and made to cut through the anterior segment 
of Shrapnell's membraue and the strong anterior ligament of the 
mallens. As soon as the hemorrhage, which may obsciu^ the field 
of operation, has been checked, the malleua is grasped with Sexton's 
foreign-body forceps, and, being first pressed inward to free its head 
from the ledge on which it lies, ia brought down and estracted. 
The superior ligament and the tendon of the tensijr tyinpani both 
being weak, no force is necessary to rupture them. 

AAfr the somewhat free hemorrhage following the extraction of 
the malleus has been controlled, and the blood removed by means 
of absorbent cotton wrapped about a probe, the incus, if in sight, is 
seiiied with (he forceps and removed, traction being exerted first 
inward, then downward and outward. Frequently the shank of the 
inene will not be in sight, having been displaced downward and 
backward during the removal of the malleus. Under these cireum- 
a(ancesitia sought for by means of the curved probe (Fig. 84, A or Z). 
The end of the probe ia carried into the tympanum with i(« curve 
directed backward and then rotated upward, until the incus ia 
brought into view. This manwuvre will perhaps have to be repeated 
several times before this result is accompliahed. 

After the operation all blood should be removed from the tym- 
panum and canal by means of absorbent cotton wrapped about the 
end of a probe, and a plug of iodoform gauze loosely inserted into 
the auditory canal. 

Many operators advise the removal of the incus before the mal- 
leus. If, after the incudo-stapedial articulation has been severed, 
the incus shank is clearly discernible, it is beat, in most instances, to 
at once grasp and remove it with a auitable pair of forceps, thus 
avoiding (he neoessitj of searching for, and perhaps being unable to 
discover, it at a subsequent stage of the operation. Before elosing 
the auditory canal with gauze it is best in all instances to test the_ 
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luubiliLy of the stapes. If this bone is bound down by m 
Ihey shuuld be severed, anU if tlie adhesions are so eilenaive at 
lender it probable that they will su ru-form as to interfere n' ~ 
mobility of the atiipcs, the head of this bone should be gmapod w 
forceps and extrauted, or it umy be removed by means of a 
Ort-'at care should be exercised not to dislocate the bone innard it 
the lab^n-inth while executing these manceuvres. 

Af^er the operation the tympanum should be dried with absorbent 
cotton and lightly dusted witti iodoform, and the tympanum and 
canal very loosely packed with a iiarrow strip of iodoform gauze in 
order to check auy oozing and to serve as a drain. The packing is 
removed at the end of twenty-four hours, and, if nceussary, anothei 
strip of iodoform gauze Inserted, after cleansing and diying the 
parts by means of altsorbent cotton wrapped about the end d 
Allen probe (Fig. 34). Further treatment will depend upon the . 
amount of reaction following the operation. Hurely, severe pain ( 
occurring a few hours after the operation renuirea the removal of ^ 
the packing and vrr>/ geude syringing with hot distilled water t©r-j 
which boric acid or carbolic acid may be added. The car nhontd bsv 
protected by means of a pledget of absorbent cottiiii {ilaeed looeelf i 
iu the canal, and should be changed by the patient if it becomes' J 
saturated with discharge. The parts should I* inspected once » | 
day by the surgeon, and if no discharge is present the middle e 
at least should not be disturbed. If, however, there be a dift-^ 
charge, the parts should be gently but carefully cleansed by m 
of absorbent cotton dipped in a solution of peroxide of hydrogeir, i 
and a little powdered boric acid dusted over the parts aflflr th^ 1 
have been thoroughly dried. A slight serous discharge for a few ' 
days after the operation is not uncommon, but su|ipuration rarel}> J 
occurs. Vertigo and nausea are generally complained of for a feir 1 
days, if the stapes has been roughly manipulated or removed. 
Wliat is the progsoBis of this operation 7 

Tinnitus is usually at least alleviated, but the results as regordB " 
the tiearing are bo uncertain that there has been a growing dispod- ' 
tion mimirested during the past two years, on the part of those who 
previously iffirlormcl the operation must frequently, lr> abandon it 
in favor of simpler proceedurcs. The o|>cralion has tliu advantage 
of permitting free access to the tympanum for subsequent uiobiliKa- 
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iioa oi tlic atapcB or tlic division of uIIichluiik sliuulil it be ueces- 
Bai7. Ordinarily the drum-head ia rcpliiced, iu whole or in part, by 
cicatritiial tissue, which, if it iulerferes witli the acutcneaa of hear- 
ing, will require rciu<ival, the operation being repeated ub often as 
necessary; whilBt the absence of the drum-head pennils the 
entrance of dust and other materials into the middle ear, which 
cuneequently may readily become infected. Apparently, the idea 
that the present or absence of the membrana tympani greatly 
increases or decreases the hearing when the Eustachian tube is 
patulousi8amyth,but the chief Junction of this structure— namely, 
the exclusiou of dirt from the middle ear— is of the greatest import- 
aoce, and should not be impaired hy an operation for the relief of 
deafness aud tinnitus unless absolutely necessary. In many insiances 
equally good results, as far as the relief of tinnitus and the improve- 
mout of the hearing are concerned, can be secured by severing the 
incudo-stapedial articulation and mobilizing the stapes— with or 
without tenotomy of the stapedius muwlo. 

Describe the operation for severiEg the incudo-stapedial artic- 
ulation and mobilizing or extracting the stapes. 
A general aniv.-^lhclic may he adiniiiistcicd, hut it is preferable to 
operate under cocainc-aniCHtheaia in order to secure llie co-operation 
of the patient and to test his liearing from time to time during the 
different stages of the operation. The field of operation is prepared, 
upon the preceding day, by carefully cleansing the auditory canal 
with a solutloii of peroxide of hydrogen and syringing with a I : 20(»(l 
solution of corrosive sublimate, afler which the auditory canal is 
stopped with a plug of iodoform gnnse. All instrument^ the 
absorbent cotton, and the solutions of cocaine are stenliEed in the 
usual manner by heat. Partial anicsthesia is secured by lightly 
packing the auditory canal with absorbent cotton dripping with a 
10 percent, solution of cocaine, which is allowed to remain fur from 
half an hour to an hour. Owing to the fact that watcrj- solutions 
do not readily penetrate the epidermis, anfesthesia is never complete 
as the result of this proceedure, and hence the first iocisiou through 
the membrane causes a slight amount of pain. Denoh piefen to 
employ a 10 per cent, ointment of cocaine in lanolin, which is care- 
fidly rubbed into the parts; but according to the author's experience 
till.' results even with the niniiiii'iil are not altogether salisfitctnrj'. 
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The pain of the first inuiaion in, however, never severe, and if a 10 
per cent, solution of eocaine be applied to the cut surfaces and to 
the mucuus iiienihraue from time to time, the rest iif the nperalJon 
is nearly pniulcaa. 

Commencing rather below the middle of the jiosterior periphery 

of the drum-liead, an incision is made and prolonged upward with 

the probe-pointed knife (Fig. 84) through the clear i>ortion of the 

drum-licad close to the nnnulus, beneath the poste- 

Fiu. 86. terior fold, and for a short distance downward 

long the malleus handle (Fig. 86). Little more 

'~^^ than a fraction of a drop of blood ordinorilj fol- 

\ \\ l()ws the incision, hut the flap should be tamed 

'^ -B^l forward, and a pledget of absorbent cotton 

wrapped about the end of an Allen probe and 

saturated with a 10 per cent solution of cocaia 

should be held in contact with the cut flurfacea 

itiid the tympanic mucous membrane until all 

iiigh bleeiling has ceased. Before proceeding iiirthtt 

the dram-head, with the operation, it is well to test the patient's 

hearing with both the voice and the watch, 

order to ascertain if any improvement in the hearing has resolted 

from the artificial opening in the drum-heiid. This is rarely the 



Generally, when the flap is tnmeil forward it remains in that 
position, and a good view of the interior of the drum is obtained. 
The region of the round window should carefully be inspected, and 
any abnormality noted and remedied, if possible, at a subsequent 
stage of the operation. If the ineudo-stapedial articulation is not 
visible, it is brought into view by inclining the patient's hesd 
strongly toward his opposite ehoulder so that it is possible to » 
upward beneath the posterior fold. The ineus-hnolc {b, Fig. 84) 
should now be passed around the descending process of the it 
close to the stajies, and an effort made to mnbiliKe the osaiclea by 
gentle traction in anterior, posterior, and lateral directions, and any 
improvement in the patient's hearing noted. If none occurs, the 
tendon of the stapedius muscle should nest be divided with ihe 
point of the sharp-pointed knife (f, Fig. H4) by a downward stroke 
close behind the incudo- stapedial .inicnlation. SoTuetimes the 
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tendon gives way witli au audible snap itnd imuieiliato impruveiHent 
in tlie patient's bearing follows. If, however, the hearing is uot 
improveU, the incudo-alapcUial articulation should be severed hy 
means of an angular knife (/ or g. Fig. 84), which is made to cut 
downward through the joint either from in front of or behind the 
incus-shank, which it hugs closely while the downward stroke or 
strokes are being made. If the kaiie cannot readily be passed 
beyond the incua-ahauk either In front or behind it, the joint may 
be severed from below with the point uf the knife. The knives 
(/ and g. Fig. H4) are not double-edged, beeaiise it is difficult to 
sharpen a knife of that chaructcr so that it will eut through the 
incudo-stapediiil articulation readily without employing more force 
than is ordinarily judieious. Ailer the incudo-alapcdial articulation 
has been severed the incus-shank is pushed forward and upward 
in order to diminish the possihiliiy of its tip re-imiting with the 
stapes. Some operatora employing general anaesthesin, notably 
Charles Burnett, prefer to remove the incus entirely, in order to 
prevent the posHibility of adhesions forming between that ossicle 
and the stapes. After severing the incudo-stapedial joint, if the 
patient's hearing still remains unimproved, the point of the sharp- 
pointed knife may be cautiously carried about the head of the stapes, 
within the pelvis of the oval window, ivnd an attempt made to 
mobilize the stapes by means of an Allen prolie about the end of 
which a few fibers of cotton have been wrapped, nie head of the 
stapes ahoald be gently pressed upward, then backward, then for- 
ward, care being exercised that sufficient force is not employed to 
endanger fraeturing the crura of the staiics, which, as the resnlt 
of atrophic changes, are sometimes very fragile. If, in spito of 
these manipulations, the bonclet remains firmly fixed and the 
patient's hearing unimproved, an attempt may be made to remove 
the ossicle by traction with a hook or with Sexton's ring forceps. 
If bony ankylosis exists between the foot-plate of the stapes, 
PolitKer has shown by experiments on (he cadaver that the effort 
will not succeed, but that the crura will l>e fractured in the effort 
to remove the stapes, A pnrtiijn of the foot-plate may, however, 
be removed with the fra.mncnt of the crura of the stapes, and the 
patient's hearing improved. 
Altliough the stapes has Iwcii ri'inoved successfully without 



^^ sneral unasBtlicsia, il is pmbably best in all inslaraies requiring the 
femov&l of this <»Bicle to detennine the matter before the operation 
1)7 means of teitta already mentioned, and admiuister ether. 

Atter the ooinpletioii of the operation the edges of the wound in 
the dram-head are brought together and supported by a email 
it of boric acid or iodoform insufflated by means of the pow- 
der-blower; and, if necessary, a small pieee of sterilised absorbent 
^cotton may be inserted to retain the edges of the wound accurately 
a contact. Ordinarily tlie edges of (lie wound (juickly unite, but 
suppuration baa been reported as following the operation in a few 
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What is the prognosis of the operation ? 

In all iotra-tyni panic operations, the prognosis is uncertain. Good 
suits have been reported by numerous operators as following sever- 
ing the incudo-stapeUial articulation and mobilising the stapes mth 
■ without the removal of the ini'us. The prognosis as regards di- 
liniahing tinnitus is much better than that of improving the hear- 
ig to a usefiil degree.' 

From the published re porta intra-tym panic operations seem remark- 
ably Iree from risk. In several iusUoces, however, persistent suppu- 
ration has followed intra-tympanic operations in catarrhal cases. A 
'fdight amount of serous discharge for a few days after the operation 

Of twelve •.■uses openited upon by the niithor, tiuiiitus when present 
disappeared or was greatly allevinteil in all, but lieariug was only greatly 
Iniproved in four. In some of the rases rcrtij;!) followed the (^ration, 
persiHting for a few hciuis, and in one instance for about three days. In 
one case— that of a bleeder — hemorrhage prevented completion lit the 
operation, hut the dnim-heiLd was auhsequently opened by Simrock's 
method and the incudo-atupedial artitulation severed, with the result of 
greatly alleviating tinnitus and slightly improving the hearing for the 
voiM. In Done of these eases was hearing for the watth permanently 
impnjVBd. In one of the twelve casus the crura of the stapes and a. por- 
tion of its foot-plate were removed. In this instance naasea and vomit- 
ing followed the oporalion and persisted for three or four days. Vertigo 
also caused considerable discomfort for two or three weeks. The liearitig 
fur conversation, at first greatly Improved, gnulually declined, until at 
the end of two years the improvement, at first manifest to both the pa- 
tient and her friends.hecamebyno means so apparent Tinnitus enlirely 
disnppearcil. 



kk 



OPERATIONS D!?ON THE MIRULF. V-Ml. 13T'" 

is Dot uuuaual. In one ea&o reported by liandall the uuinteiitional 
disloeaCign uf the incuH tia^kwLLrd into the antrum was followed by 
mastoid ahKesa requiring surgical interference. Both Ludewig and 
Dench have reported cases in which the facial nerve haa been iiuured 
by the iDcus-hook, with resulting temporary facial paralysis. 

Theoretically, the removal of the stapes would seem to leave tlie 
way open for infection of the labyrinth From the tj'mpaiiuui. 
When the operation is performed in suppurative oasea the danger 
m apparent, and the fact that no (laaes have beeu reported la proba- 
bly the resuit of the careful asepsie obBorved. 

It seems probable that in most instances the impairment of hear- 
ing and tinnitus ia due in catarrhal cases to immobility of the Hta.i>es, 
and that the improvement as regards tinnitus aud hearing in removal 
of the drum-head aud larger ossicles has resulted Irom intentional ur 
unintentional mobiliKatiou of the stapes while severing the incus 
fruui the stapes. It also appears probable (hat in most instances 
any iuiprovoment will not be permanent. Stapedectomy was theo- 
retically a promising operation, but the results are disapimintlnu:, 
owing to the fact that in true bony ankylosis the crura are usuidly 
broken off in the effort to remove the ossicle, and only a portion, if 
any, of the foot-plate is brought away. Even iii fortunate results 
following the operation, the improvement could scarcely be pcruiu- 
nent, because the progress of the disease is not prevented by the 
removal of the stapes. PoKtzer has shown that the cause of bony 
ankylosis of the stapes is a "circumscribed primary affection of the 
labyrinthine capsule, eshthiting post-mortem, in the region of the 
niche of the oval window, more or less sharp bony protuberance, 
covered mostly with normal mueitsa, the neoplastic bony tissue 
gradually pushing aside the normal bone and attacking the oval 
window and stapes, pri>duQing ankylosis of the stapes. The round 
window may also be very much contracted. 

This contribution of Politier to our knowledge of the pathology' 
of so-called "dry catarrh of the middle ear " is the most important 
in recent years, and fully explains the poor success following intra* 
tympnnic surgery in such cases. Politzer regards the prospect of 
coring the disease as nearly hopeless, but thinks that its rapid pn>- 
gress might be stayed by the local use of iodine vapor and the iu- 
teriud aJmiiiistnitiiin of iodide of jiotossiuni. 
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It will readily be seen ihai the pathology of tho ossicular artioo- J 
Unions in this disease is soitjcwhat similar to that of rheumatjc or , 
gouty joints in other parts nf the body,— a fact to which Wilde ' i 
Toyubee' long ago called attention. 

The ossidea are sometimes affected by osteoporosis 
sis, — conditions in which the feoiiy walla of the tympanum and the 
mastoid ordinarily participate. Yon TrSltscb long ago called atteo- I 
tion to the unfavorable effect upon the hearing that partial o: 
plete obliteration of tlie mastoid ceils, us the result of chronic mid- ] 
die-car catarrh, may exert upon the hearing.^ The ossicles are not 
infrequently deformed as the result of exostoses. One or more o: 
their articulations may be ankylosed, and the presence of either ai 
exostosis or a deposit of chalk may cause the footr-plate of the stapes 
to project into the vestibule, as in the twelve cases noted by Toynbee, 
whose catalogue describes 136 instances of ankylosis of the foot- J 
plate of the stupes to the oval window among his 1013 specimens.* 

The niche of the round window is sometimes nearly or completely 1 
obliterated by hypertrophy of its mocoua membrjm 
result of long-contined in tra-tym panic catarrh, it may be covered 
by a more or less rigid pseudo-membnine «■ completely filled with 
a plug of connective tissue.' 

Membranous bands extending across ilic tympanum exist in about 
80 per cent, of normal ears, and it is well to bear this fiict in mind 
and carefully distinguish between such luirmal structures and fibrous 
synechice binding the intra-tym panic contents together. ExtenaiTV,; 
synechia of the membrana tympani are iVequently formed dui 
the middle- ear catarrhs of childhood, for obvious reasons; andwhm I 
adhesive processes within the tympanum are very extensive, thaJ 
incodo-stapedial articulation and the tendon of the tensor tympani i 
are almost invariably involved. In some cases the stapes is immi 
ably fixed by sj-neehiffi or even by little osseous connections.* 

It aeems hardly necessary to remark, in connection with the 1 
pathology of chronic catarrh of the middle ear, that whilst tJiB'l 

' IH>ea»ai of Ike Ear, by William E. Wilde, pp. 222, 242, 333. 

' Diieiues of thr Ear, by Joseph Toynbco, M Amer. ed., p. SOS. 

' Daeasa of Ihe Ear, by Aiiton von Tr51(Bth, 2d Aiiier. frimi 4tli Oernian | 
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disease '\s generally rcadilj curable in itN earlier stages, when the 
inlra-tj'inpaiiic artiuulafiotis, ligaments, and musules are all pro- 
fuunJly involved the aSeulioii is as incurable by massage or any 
iherapeutic measure iis advanoed artbrilis dofiimiaTis. 
What operations are done for tbe relief of dea&ess and tinni- 
tus resulting from chronic suppuration of the middle ear ? 
Diviaion or divulaiuD of false membranes and adhesions binding 
the ossicles together or to the tympanic walls in such a manner as 
to interfere with the vibration of the stapes ; mobilization or 
removal of the stapes ; reinuval of the re- 
mains of the drumhead and the two 
lareer oss lea 

In most nsta ccs the first oss le o t>e 
come 'anous or necrosed as the resul t 
chrun i, ra tympun c tuppurat on s ll c 
Ulcus because of ts tnperfeet blool sup 
ply as CO npared w th that of he other 

ntra tymp n c structures Burnet s -ates 
that the e t re Ik elet mav d snppear s 
the result of a few w^eVs of ntra yi 
pan c BU| p r o Ord ar l> tl e de- 
'vea\ ft [rocisa s the fire port on of 

1 e ncus to d sa[ pear tl is free p he 

n n The cou ] ra dy pood I ear n/t 
of pa nts w tl large drj pirfor t ons of 
tl e membrana a due a many ngtan'es to 

he fact that th stapes sthus freed at an 
early singe of the suppurative process, 
and does not become involved by subse- 
quent contractions and adhesions. In 
some instances, however, this fortunate 
result does not occur, and the detached 
stapes may be completely buried in a 
mass of cicatricial tissue which holds it 
immovable in the pelvis of the oval win- 
dow. When not detached from the incus 

the movements of the stapes may be interfered with by bands of 
ti8.sue binding ibe two larfrcr ossicles together or to the tympanic 
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•wslH. The most iMiiiiuion of such bund» 
long process of the inuus to the tj-mpi 
Handle (Fig. 87). 

Division or divuleion of euch bands is in some instances followed 
by the most astonishing improrement in the hearing power and the 
complete relief of tinnitus. In suitable cases more permanent results 
are secured by divulsion or stretching of the bands than by cutLing 
them. In some cases the vibrations of the ossicular chain ore inter- 
fered witli by an adhesion of the remains of the druni-head to the 
promontory in such a manner as to bind down the raalleuH-handfe. 
Under such circumstances division of the adhesion is followed by 
improved hearing and decreased tinnitus. In most instances divul- 
sion ()f intra- tympanic bands and adhesions will have Ui be repeated 
from time to lime in order to seuure permanent results; but as the 
operations are by no means formidable, they may Ije done during an 
ordinary office visit when inquired. In the divulebn of bands and 
adhesions care should be exercised that sufficient force is not 
employed to endanger dislocation of one of the ossicles, more 
especially the stapes. For the division of adhesions between the 
crura of the stapes and the walls of the ov^il window Politier has 
devised a special knife (Fig. H8), Afier division of synechise 
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B.nd surgical mobilizing of the stapes the hearing power ea 
tiineH he increased by the use of an artiBcial dnim -membrane ; 
this pm-pose a membrane made of pai«r, as firet employed by Blakej ' 
answers an admirable purpose, and is sometimes followed by so much 
permanent impnivement of the heating that its use can finally be 
dispensed with. The permanent improvement is doubtless due to 
■ auto-mobilization " of the stapes during hearing as the result of 
wearing the disk. 

The removal of the two larger ossicles, or what remains of them, 
may in certain rare casos 1* admissible us amcans of improviug the 
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hearing or diminiithing tintiitua ; but cases are hardly uonceivablc in 
which all the improvemeut possible, as regards boih tinnitus and 
heariog, cannot be secured by the divisiun of adhcsiunn, disarticula- 
tiuii of tbe iiicudu -stapedial joint, or mobiliKutioii of llie stupes. 
What is the history of istra-tjrmpatiic operations for the relief 
of deafiiesa and tinnitus ? 

The history of iulra-lympiiiiii; operations lor llii? reliuf uf ileaf- 
uem and tinnitus is somewhat interesting. The accidental rupture 
of the drum-head having resulted in the improvemeut of a deaf 
person's hearing, Riolan proposed making UQ artidcial opening in 
the luembrana tyuipani us u remedy for deafucss. Experiments 
upon dogs aud other animals aa to the effect of the exuiBion of a 
portion of the dnira-bead having yielded inconclusive results, 
Cheselden, the father of English surgery, wished to perfbnn the 
operation upon a criminal condemned to death, who was to obtain 
his release on account of it. In a foot-note Wilde ' says that the 
case is referred to in Walpole's '' Reminiscences," where it is slated 
that the criminal was the surgeon's cousin ; and that he was actually 
pordoneil through the intercessiiin!! of T>ndy Suffolk (mistress to 
George IT.), who, being deaf, wished to have the esperiment tried; 
but the operation was not performed, owing to the jwpular outcry 
against it. 

In 7800, Mr. (afterward Sir) Astley Cooper published a letter in 
the l^iilosophiail Ti-aiisnctioits entitled " Observations on the Kffecia 
which take place from the Ifeslruction of the Merabrnnii Tj*mpani 
of the Ear," and soon aHerward obtained a medal from the Royal 
Society on account of the success that, in a few eases, followed the 
operation of puncturing the drum<liead for the relief of deafness. 

Toynbce' says of the operation: "In Sir Astley Cooper's success- 
ful cases there was simple obslmction of the Eustachian tube ; and 
there is little doubt that the affection would have yielded to simpler 
measures having for their object the removal of the obstruction, 
while the cure, instead of being temporarj', would have been per- 
manent.. In the great majority of cases where Sir Astley Cooper 
punctured the membriina tympuni not the slightest benefit accrued, 
because the dealneaH was dependent upon other causes than obslrnc- 
tion of the Eustachian tube ; and in some cases of deafiioss irom 

' Disciiacs of Ihc Ear, by Williuui E. Wilde, p. 33. ' IbUI., p. dlO, H 
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J«bility of the auiliiory nerve the shock of the operation greatly 
^^^ravatetl the sjinpioniH." 

In Ifvlti, Ih-. Butcher read a paper btfore the DubUn Sm^cal 
g^yaetj- un the evil lesultii of perforatiD^ the membrana. and 
i^porteii two deaths as having apparently occurred as the t^ult of 
tbc operation.' 

Notwithstanding the feet that Sir Astley Cooper aoon ahandmied 
i perforating the dram-head as a remedy for deafue^ his instruments 
and the technique of hia operation were modified aod improved by 
Himley, Itard, Debu, Fnbrigi, and others; while the operation 
f)ecame very common npon the contiueni of Europe, but was grad- 
ually neaHy abandoned there also. Like the modem operation for 
the removal of the drum-head, mallens, and incus, Sir Astley 
Cooper's operation was done in many instances where a judidooa 
ear^-eon should have known beforehand that nothing but hanu 
could result from the procedure. 

In connection with the higtoiy of intra- tympanic operations it is 
inlet^sting to note ihe fact that while it is generally believed that 
Sir Astley Coo|)er was the first surgeon to pertbrate the meDibrana 
tympani for the reUef of deafness, von Trollseh states that the 
operation was first performed in Paris, about 1760, by Eli.' 

An essay of sisty-two pages was published in Kdinhnrgb, in 17f8, 
bj- Dr. Peter Degravers, in which he stales that he completely 
removed the membrana tympani in one case, and, again, says: "I 
incised the membrana tympani of the right ear with a sharp, long, 
but small lancet. I left the patient in that state for some time, and 
afterward observed that it had re-nnited. ... I incised again the 
menhrana tympani of the right ear. but crucially; and, on remov- 
ing the parts of the membrane incised, I discovered some of the 
osMcles, which I brought out." ' 

The uncertain results following the establishing of an artifidal 
opening in the membrana lympani, and the impossibility of keeping 
the aperture king open, were the causes of the operation being 
neariy abandoned. Dming the decade I86O-70 the operation again 
became somewhat common upon the continent of Europe, and the 
failures of fifty years before were repeated. Catgut strings, lead 
wire, whaleUine pegs, sHver canulas (BonnafonI), vulcanite ej'eleta 
le, p. 380. , ' Ibid., p, 38*. • JWt, p. 3a 




(Politzer), aluiuinuui unJ gulil caiiuW of hortieshoe tsliapc, faatouol 1 
anjuud the handle ul the malleus to prevent their dropping inta 
the tympaaie cavily (Voltolini), were ciii))luyeJ with the object o£l 
obtainiDg & permanent opening in the meiubrana, and all i'aiiot 
Sooner or later they were expL'llcd aud the aliening cicatrized, some<4 
times, however, only alter a loiig and tedious intra-tympanie "1 
su])piuution. 

the eluuure uf'uu urtiliuiiU opeal 
iCire druui-head and the lualleaB 
not satistaetory, as iu the mqoritj^ 
replaced hy cicatricial tissue 



Sehwartze, in 1873,' to previ 
in the meuihnina, removed the 
The results of his operations wei 
of his operations the drum-hes 
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that required suhsequeut removal. In 18T8, KeBsel removed thi 
drum-head, inallens, and incus in a. number of cases, with the result 
of diminishing the tinnitus and improving the heaj-ing — results that 
remained soujewha,t permanent in spite i>f the regeneration of the 
drum-head. In 1H85,' Lucae reported ,'i6 operations in non-sup- 
puralive otitis media where the drum-head and malleus were 
removed and, in 6 of the operations, the incus also. In 9 of the 
eases operated upon the improvement in hearing was eonsidembie ; 
in 10 it was slight ; in 18 there was no improvement at all ; and in 
7 cases the hearing was worse after the operation. 

The operation of the removal of the drum-head, malleus, and 
incus was first done iu America at New York, in 1886, by Samuel 
Sexton,' and shortly afterward in Philadelphia, by Burnett.' The 
operation soon became very common, and bad reuultg multiplied, 
partly as the result of the faultincss of the operation itself, and 
partly an the result of the selection of cases unsuitable for operation 
by men apparently more anxious to achieve a reputation as skilful 
operators than us judicious surgeons. At the present Ume the 
operation for the removal of the drum-liead, malleus, and incus, 
in non-Buppurative cases, seems to be in rather bad repute, and 
there has developed a dispoMtion to abandon it entirely. Proba- 
bly even those American aurists who have [lerformed the opera- 
tion most frequently vrould entirely agree with Schwartze, whoi 

■ The Ear and Ui IHaeaies [SoitOD), p. 3otr. 

' Arckif fur Okrmheilk., vol. iiit. Aim qncited liy Pnlitser, Dutaiet ■ 
ike Ear, p. 334; Sexton, The £ai' and iia Dieftiaea. p. 3Si. 
»iHd., p. 388. 'In 1388. J«il.,p. 
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as the result of an experience of more than tweniy years, durini; 1 
whiiih time lie has done the operation each year less and less 
fretiuently, merely aaya of it that it is nut entirely eonlraindicateiJ. 
Denuh ' is now prohably the only American author who distinctly i 
advises its perfbnnanue, hut, appawnlly, only with the olnject of 
fucditating the mobilization of the stapes, from time to time, i 
cases tliat require this procedure. 

In 1892, Jack' reported the results of 16 operations for the \ 
removal of the stapes, and in the following year the results ii 
additional cases.' Both Jack and Blake, of Boston, have per- I 
formed the operation somewhat freijuently, but without unifonnlf 
beneficial results, the larger percentage of good results being j 
obtained in suppurative cases, where it is probable that in many of 
the cases operated upon an equally good result might have been 1 
secured by a simpler and less seriouB operation. Of the 21 c 
removal of the stapes iu non -suppurative cases reported by Blake I 
in 1803,' there was a noticeable improvement in the hearing in only i 
3; and only in 2 of these a was there improvement in the hearing j 
sufficient to be of any practical benefit. 
Wliat conditions prevent the cessation of a chronic dischatga I 
from the middle ear ? 

Polypi ; a pulpy or granular condition of the mucous membrane ; I 
insufficient drainage, because of a small perforation or one unsuitably 1 
situated ; necrosis of one or more of the ossicles or of the tympanid I 
walls ; and cholesteatoma. 
What is the treatment ? 

The treatment of polypi and granulations has already been 
described. 

In some instances, where a large perforation exposes swollen ot 1 
granular mucous membrane upon the promontory, rapid cessation j 
of a chronic discharge will be brought about by lightly touching the J 
parts once or twice a week with a 25 per cent, solution of chlor- 1 

' DiKBSfn of the Ear (Dent h), p. 4W4. 

' "BemarkaWe Improvement iu Hearing by Hemoviiig the StapcH," by 
Frederick r. Jack, M. D., id Traaa. n/ i\t Amer. Otologiea! f!adets, 1802. 

• "Further OtisecvatioQS on Removal ot the Stujiea, " Ibid., 1803. 

'"Stapedectomy aud uther Midi]le-£itr Operations," by Ctarence J, 
BlAke, Hid., IWi. 



aeedc acid in eonjuDutiou vrith the trcatmetil alreaily advised for 
ohronic suppuration. Small perforations should be eiiiari;ed to a 
SIM Hufficient to permit the use of tlic inlni-tympauic syringe. 

If pussiMe, sequestra should be removed by means of fonspa as 
already described. The mere jireseiiee, however, of localized gpots 
of neLTOsis or eariea upon one of the larger ossicles is hardly a suf- 
ficient reason for its removal. Perfect cleanliness and good drain- 
age is ordinarily suffiuient to bring about a cure of the condition. 
The rubbing of the parts with a cotton-tipped Allen probe that has 
been dipped in peroxide of hydrogen, and proper daily intra-tym- 
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panic syringing will have a stimulating BCtion upon the parts and 
will aid the proliferation of epithelium over the diseased area. 

Doubtless it is advisable, after milder treatment has failed, in 
carefully-selected cases to excise the remains of the membraua 
tympani and one or more of the ossicles as part of the treatment of 
an otherwise intractable suppuration of the middle oar. Yet it 
would seem that the aurisl who habitually resorts to this operation 
"hiB a routine treatment in nearly all chronic suppurations of the 
middle ear" docs so as a sort of confession of his incapacity, and 
should be placed in a catalogue of incapables with surgeons who 
amputate in all cases of necrosis of the bones of the extremities, 
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wlm du teuotouies in ouiei^ of alnibisiiius that a 
<y appruprkte glasBes. 
When the attic has become epidermized, scules of epidermis will 
be esfohalcd from time to time, until a liule ball of ehoIeB(eatt>- 
matflUB material will have collected in the attic ami perhaps have i 
extended into the aditua aa well. The diuntegration ofauch u 
Ik a common caiiao of chronic suppuration and the growth of polypi. 
Handall thinks that iu every caae of long-con rinued &bt>piiratiou the 




Lateral Surface of [he Median I 



if llie Same ypeeimen. A part of Uie 
audllory meatus tiati been cut away anii the speutmen tilled toward the 
rl^ht Iu ordt^r to show the membraua tympaol !□ the photograph, whieli ia 
un a iioiDewhat larger acale than Figure HD. A, aditug fouuiIiiIdk part of 
the eholeElentomn. which exlcncls Into anil completely fllla the attic. Tba 
tegineii of the adltue a[id autruni la extrvtaely ttilii and disculured about a 
■mall perfbivttoii thai extends Ttom the anlnim into the middle cranial 
fcBsa. M, H, mBJIeuB-linndle attouhed to the priimontory throughout its 
entire length In such a manner that the portion Ol the atrium anterior lo 
the malleus U the only pan of the middle ear commonlcaling with the 
Euslaehlan tuTn;, The membrana tympant in tlcalrieinl aud collapsed. 
There are luu larm.' pcrforntlaits posterior to the nuilleiiH-iiaiidle, aud one 



presence of cholesteatoma may be sus|«uted. It ia rare to fail to 
remove by in tra-tym panic syringing of the attic choleBteatomatoiis 
scales in cases of long-coti tinned middle-ear suppuration in which 
the discharge originates within this cavity. The removal of such 
little masses, and also the granulation -tissue or small polypi that 
their presence commonly causes, will in moat instances be all that is 
bring about a cessation of a chronic diacharge that may 
e persisted for yean. Under such circumstances the hearing is 
mproved. In rare cases it is impossible to i 
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cholesteiititiuatuus luaases and graaulutiuD-llsaiie wilhln the vault of 
the tyupunum without Becuriog luore itium lor the munipulittion of 
instnimenU. This may be aix-uiuplmlieil Ui a, isumewhat liiuited ex- 
tent by the removal of tbe I'einaiiiii of the iwo larger osBiclea, fta 
usually, in caaea requiring operative iuterference, the malleus and 
incug have been partially ttestroyeil by carioa. It should be home 
in mind, however, that the removal of these OHSii'les is rarely, if 
ever, necessary eseept for the purpose named. Theoretically, it 
would he impousihle to expect any improvement in the hearing un- 
less during the removal of the oitsides adhesions were ruptured that 
iiiiorfered^vrith the vibration of the stapes. In most inataDcea where 

is necessary ta resort to operative procedures tor bringing about a 
c otorrhea, the mere removal of the remains of 
licles will not be sufGuient, and it is far preferable 
o Stock^s operation, which consists in ohiselliug away the 
. posterior upper Wkll of the bony meatus in order to gain ready access 
'^ the attic, atlints, and, If necessiu?, the mastoid antniiu. Stacke's 
o^-aou» siiiidar operation would certainly be necessary to bring 
about a cure of the chronie otorrhea rcsnlting from a condition 
similar to that existing in Figures ^1 and 9*2, for it will be oV«erved 
that the cholesteatomatoos jaana occupies the mastoid antrum as 
well as the attic, and it would be absolutely impossible to remove 
such a mass except through a comparatively large opening. It 
should bo borne in mind, however, that no operative procednre, 
even the establishing of a large permanent post -auricular opening, 
can be expected to bring about a permanent cure of chronic otorrhea 
due to the presence of cholesteatoma. Reinhard states that mem- 
branes still continued to exfoliate in the eases that he had operated 
upon by establishing a large permanent post-aurioular opening into 
the antrum, and re<(uired removal to prevent the recurrence of 
suppuration; "in some more freiiuently, sometimes but ouee in 
three years." The same rule applies to all cases of chronic sup- 
puration where the middle ear has become epidermized. Whether 
an operation has been performed or not, cholesteatomatous masses 
will form, and their removal from time to time is necessaiy in order 
to prevent a recurrence of tlie suppuration. 

Where the middle enr is comparativety dry, exfoliated epidermis 
will often remain for a considerable period within the middle ear 
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incus. One year 



without giving riao to Huppuml. 

nusceeded in bringing about a cessation of a Ivili 

the removal of the remains of the malleus and 

ftfUrw&rd the palJent complained of a senae of I 

and there were removed from his uttic epidermal scales, some of 

which were stained with pj'okCanin, which had been used in the 

treatment of his ear the year before. 

Belapsca afler mastoid operations arc notoriously frequent, and 
in all such cases the necessity for a secondary operation is the aceu- 
niuhitioD uf cholesteatomatous masses within the middle ear. In 
some instances years may elapse before such masses cause marked 
aural symptoms, but finally suppuration occurs, and the mastoid 
antrum has to be reopened to permit the removal of miteria] that 
fuls to find a ready exit through the tympanum tnd the auditory 

In some instances nature does a Stacke operation as the result of 
necrosis of the lateral bony attic wall, or a larpe permanent post- 
auricular opening may occur behind the aurn,le leading directly 
into the antrum. In either case the middle ear becomes completely 
epidermized ; but suppuration tends to recur il' epidermal scales are 
not removed from time to time. Tlie advantage of such large open- 
ings, secured either by art or by nature, is ihjit epidermal scales 
and other debris can be readily removed either by the aurist or by 
the patient and his friends. 

Describe the operation for the removal of the remains of the 
drum-head, malleus, and Incns in suppurative cases. 

Tile operation may be done under cocaine-aiisesthesia, or a general 
ansBsthetic may he employed. When a large amount of the intra- 
tympanic mucous membrane is cxpii^d as the result of disease, 
except in nervous patients, the employment of a 1 per cent, solu- 
^on of cocaine yields very satisfactory results if allowed 
in contact with the parts for some time previous to commencing the 
operation. If much curetting, however, is to be done after ihi 
removal of the malleus and incus, it is better to secure perfect 
quiescence of the patient by administering ether or chloroform. 

If the incudo-stapcdial articulation is intact and visible, it is well 
to begin the operation by severing the joint, to avoid [ussible injury 

the Btapee while removing the incus. If the membrana flactnda 
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is iaUtct, tbe liharp-poiiiteJ knife {t, Fi^. S4) in ilirui^t through it 
behind the short process, as close as possible to the margio of the 
unnulus, aud the inciisioa continued backward and downward fur 
u sufficient distance to completely sever the posterior attachments 
of the malleus. Without removing the knife from the wound, its 
ed^'e is turned in the opposite direction, its point is slightly with- 
drawn so aa to ride over the malleus above the short process, and 
the anterior attachments of the malleus are rapidly severed. Con- 
siderable hemorrhage will probably follow the cutting, but the short 
process of the malleus will probably remain viwble for a length of 
tune sufficient to permit the neck of the bone being seized with 
Sexlon's foreign-body forceps, and an eifort made to dislodge the 
head of the malleus from the suiite or shelf of bone on which it 
lies in the lateral portion of the attic, by gentle pressure inward and 
downward with the forceps. Should gentle manipulation not suc- 
ceed, it is probable that the malleus is held in position by adhesions 
to the tympanic walls. Hemorrhage should first be controlled by 
packing the tympanum and canal with small dossils of absorbent 
cotton, and then anj' adhesions (hat can he reached should be sev- 
ered hy means of angular knivett (/ and g, Fig, 84). By means 
of one of these knives ur the incus-hook (6, Fig. S4| tracUon 
directly outward should be made upon the tip of the malleus-handle 
until the head of the bonelet ts dislodged inward. If now the 
bonelet be seized in the neighborhood of the short process with the 
foreign-body forceps, it will readily be removed by traction— at Bret 
inward and downward and then outward. 

The malleus when withdrawn from the ear should be inspected 
carefully to determine whether or not the incus is adherent to it 
In not a few insliances the bonelets will be found Grmly bound 
together by bony ankylosis or strong fibrous hands, so that both 
bonelets will be removed together. If this does not occur, and the 
presence of the incus has been determined previous to the operation 
by the use of an Allen probe the tip of which has been bent upward 
and guarded by a few fibres of cotton wrapped about it, a diligent 
search should be made for the incus hy means of incus-hooks (k and 
I, Fig. 84). The incus will probably be found behind the annulua, 
dislocated downward and outward as the result of the withdrawal 
of the malleus. The tip of its long process will probably be found 
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j<lo8e behind the aiiimliis fmateriorly aud somewlinl btlow the middle 
:0f the tympanum. If the incus-hook [k for the left ear, or I fat 
the right ear, Fig. 84) he introduced into the lower part of ihe 
tympenum, with its concave snrface upward anil the tip of the hook 
behind the annuluB, by lifting the hook slightly upward and at the 
Bame time rotating it the long process of the incus will probably be 
pushed anteriorly into view from behind the annulus. In executing 
this manueuvre it is necessary that the tip of the hook he held some- 
what closely in contact with the median surface of the annutus. 
The rotation of the hook may have to be repeated several times 
before the incus-shank is brought into view. The osBtule will proba- 
bly be found lying somewhat lower down in the tympanum than 
would naturally be expected, but if careful manipulation of the hook 
fiuls to locate it in this region, the ossiule should he searched fijr higher 
up, ond if necessary the other hook may he inserted with ita concav- 
ity downward and its tip behind the scute, and rotated in such a 
manner as to dislocate the oasicle downwani. This manceuvre should 
be executed with great care and gentleness, a.s there is danger of 
pushing the ossicle backward into the antrum. After the incus is 
brought inio view it should be seized with the forceps manipulated 
in such a manner as to free it from the annulus, and withdrawn. 

It should be borne in mind that the first portion of the ossicle 
destroyed by caries is the long process, and (hat it sometimes requires 
but a short period of suppuration to cause the entire destruction of 
this ossicle. Too prolonged search for the incus after the removal 
of the malleus is not advisable, unless it is certain from previous 
examinations that the incus is certainly present. 

After the withdrawal of the incus, the edge of the annulus and 
^e tympanic vault should carefully be searched, by means of a 
OOtton-tipped prohc, for exposed bone or arean of granulations. If 
Bach spots be found, they should carefully be curetted by means of 
a bent curette {k or i, Fig. 85). The success of the operation in 
bringing about a cessation of persistent or recurrent suppuration will 
often depen<l upon the thoroughness and care with which this is 
done. Any remaining portions of the membrana should also be 
removed with the probe-pointed knife or with a curette. 

The remains of the incus, even when firmly bound dovni by adhe- 
ij>pi, and cholesteatMDutoua material, may readily he re- 
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moved by means of Alliwrt's ingenious curetle lijrfCpB (Fig. 91). 
The closed blades of the itistrumeut sue inlrudiiced ink) the uU'k, 
tlien cantionsly opened, and the ineua or a polypus seau-hed for. 
When something is felt to be within the grasp of the lillle eurelles 
in which the blades terminate, the inalniment is withdrawn. Tliis 
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i is repealed until the attic is completely emptied of all 
morbid material. Sometimes comparatively large polypi— whose 
presence in (he attic is unsuspected because l.liey cunnot be seen 
—are removed in this manner, and the incus, although nnsccn, can 
usually be eittrauted with comparative ease. 

In operating upon the anterior or inferior portion of the tym- 
panum (he position of the carotid artery and the bulb of the jug- 
ular vein should be borne in mind (Figs. 92, 99. 1 1 3). Ordinarily 
the jugular vein is defended by bone of sufficient thickness to prevent 
injury to the vessel, but sometimes this bone is lacking, and under 
such circumstances the vein lies just below the tympanic mucous 
membrane. Several cases of injury to the jupikr vein during 
intra -tympanic oijerations have occurred, but without fata! results. 
Although no eases of injury to the carotid arterj- during operations 
upon the middle car are known, yet the artery lies dangerouBly 
near anteriorly, and if is well to use a probe- [minted knife when 
operating in this locality. Hemorrhage from this portion of the 
artery as the result of necrosis has invariably sooner or later termi- 
nated fatally, even after ligation of the internal carotid artery in the 
neck. 




Yertltsl Ftnntal Section Ihr iiBh the M ddlo of the Eilcnial McMoa A ante- 
rior P pOBlertor portiun of the spuimeo t cnrnll 1 i rlery J Internal 
Jugular vuId The carotid Is avparatert from tlie anlt rlur medlitn nail of 
the tympanum by an eiiremely thin eeplnm ot bime, which In numerous 
iniMnvu Is eutlrely lacking, sn that the reeeel might be wniinded b; the 
knllb of • heedlcsa oporalor dutlngan latra-t>Tnpanic operation. The hulb 
of the jugular vein In separated from the cavity of (he lymp 
mucous membrane and a thin septum of boue that Is Bomedmealaokiui. 
The hutb nf (he Jugular vein has been wiiunded during the operation of 
paracentealB. In the gpecimen the dnun-head, mHllena, and iocus I 
disappeared as Iho result, probably, of chronic Buppurstlon (ftom a pi 
graph of ■ dried preparation in the authoi'e collMlloii). 
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Afl«T the removal of the uiiillmia and incua, if it Lt; iJeenied nec- 
eEsary in order (t) gain better acwss tu t)ie attic fur after-trcatmeut, 
the lateral wall uf the attie may be rmuoved by means of (he cu- 
rette (Fig. 109). This procedure is aomenhat more difficult than 
the Stacke operation described below, but can be done witliout dis- 
placmg the auricle (a source of dread to many patients), and yields 
very satisfactory results. 

The after-treatment of the operation for the removal of the 
remains of the drum-head, malleus, and incus in Buppurative cases 
is similar to that alveaily descrfbed after operation in catarrhal cases. 

What are the indications for Stacke'a operation of chiselling 

away the posterior superior wall of the meatus and laying 

free the tympanic cavity and, if necessary, the antrum ? 

Caries of the walls of the tympanic cavity and iissicula ; excessive 

growth of granulations in the tympanic cavity, with cholesteatoma- 

toua formation in the attic ; if suppuration continues for a long time 

in spite of careful after-treatment following a mastoid nperation 

according; tu Schwortze's method, or if dangerous sym|it<ims arise 

during the after-treatment. 

Describe the operation. 

An incision is made to the bone, from the tip of the mastoid, 
around the attachment of the auricle to a point above the tragus. The 
periosteum is then pushed forward with the anteriur flap until the 
superior and posterior margins of the osseous canal are brought 
dearly into view. The cartilaginous canal and as much of the peri- 
osteum as possible are now separated from the bony canal by means 
of a small elevator. An incision is made through the loosened 
tissues as close to the dnim-head as possible, and by traction forward 
upon the auricle the ftinnel-shaped mftfls is pulled out of the bony 
canal, exposing the tympanic structures clearly to view. By means 
of the mallet, gouge, and curette the upper posterior wall of the 
inner meatus is removed, layer by layer, until the attic is fully 
esposcd to view. If the malleus and incus are present, they should 
then be removed with the forceps, care l>eing exercised at every 
stage of the operation to protect the stapes. Tlie chiselling should 
be continued until the curette no longer catches upon an overhang- 
ing ledge of bone wbile being drawn from the meatus. If ' 



' it is I 
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tliuuglit desirable to open the antruw, the cliiaelling should be con- 
tinued poBteriorly until this cavity is freely exposed to view (Figs, 
93, 94). At uU stages of the operation the curette (Fig. 109) will 
be fouDit a most valuable aid to the removal of the sharp edge of 
bone overhanging the canal. Its curved tip should be cautiously 
introduced into the tympanum beneath the overhanging bone, which 
is somewhat rapidly cut away, not by dmwing the instrument out- 
ward, but by rotating it in such a manner ihut (he hone is cut alter- 




Adnlt Temporal Bono, with the upptT and !«rl ot the poateriur «uU of Ibe 
nieatas chiselled away so &n to forui one lurge caiily uf the meatus, tym- 
paonm, and antrum ; A. hard ridge of bone BUrtoundlng the Fallopian 
canal. The amount of bone removed by the cbleel, while eomewbat smaller 
than that flared In Borne of tbe texl-booke, Is probably as larice aa la safe 
in a large proportion of eases (from a pbotograph of a preparallon In the 
aulhor'a coUecllDii). 

nately by the sharp anterior and posterior edges of the cup, the 
curi'ed tip of the curette in the mean while preventing the instru- 
ment from becoming displaced. In order to afford a firm grasp 
upon the instrument while executiug this manieuvre, ihe handle of 
the instiiiment between the cups is made very broad and roughened. 
Aficr all affected parts have been removed, the altic and, if 
necessary, the antnim fully exposed, the soft parts are replaced, the 
external incision sutured, and a drainage-tube passed into the bony 
1, completely filling ite lumen and thus preventing displacement 
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When the uutrimi b^ heeii freely opened it \s cuHtiimury U> incise 
the soft parts loiigiluiliuully aod jiress the flaps thus formed back- 
word into the carity. In this manner a cutaneouH lining tbr the I 
antrum may Ik secured. 

In some instances, where the attic is known to he occupied by ' 
pulpy granulations and cholesteatomal^us iua!i»es, it is well to per- 
form Stacke's operation after opening the muHtoid antrum through 




KOsler'fl Operair )i The auricle is tiiriurt fnrwaM the carlllaelnoua meal 
detached, and the bony waLl nf the mealua el is.ellei3 away as In the pre- 
ceding figure The malleiiB and lurua still remam In position, hut are 
samewbat illmli ecin In the Rgare (I^m e, ph )t igraph of a dried prepara- 
tion in the author ( coUeclioul 

the cortex of the mastoid according (o Rehwart:«e's method, Bubse- 
quentjy to he described. 

Kiister, after opening the mastoid antrum by SchwarUe's method, 
chisels away the intervening bone between the meatus and the arti- 
ficial opening through the cortex of the niastoid. The disadvantage 
of this method is that it is somewluit slow and tedious, and that the 
removal of the outer wall of ihc attic, being left; until the last, ia 




Vcrticfll Fronlfll PoMinii Ilirnugh tlie Kkiill, Bnleriot portion of tlic specimen. 
Tbu 8aw Imii pasSL'd Ihrougli (he spina on tiic right nide und laid open the 
aquceduetue Failopii thraDgh ils entire vertical porllon, HhoH'iag the CicM 
nerve, iinder which n pin haa been passed. It should be observed lh«l the 
nerve lies nearlj verWcal in Ibis part of its couree, while above and 
external to It Is an opening into the moat external portion nf tlie hori- 
zontal semli-trculoT canal. The anterior part of the antnini, A. hu* Iichq 
openvd. and iiIbd the vestibale. V, and the superior aeinlcireiilHr ranal. 
On the left nUle Che saw hm paespd throiieh the posterior portion of (he 
external and interuKl meatus <rrom a dried preparation In the authot'a 
COlleclloD). 
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apt to be Eligbteil and ncglc<!tt;d, although the uimt iuipurtant part 
of tiie operation, so far aa accomplishing the result of affootlng 
ultimate cesealion of chronic suppuration is concern eil. 

Must operators prefer to use for opeoing the mastoid antrum, 
either by Schwartse's or Stackc's method, a chi^l and mallet, 
Schwartze's set of chisela and gougea (Fig. I HI) being ordinarily 
employed for this purpose ; but Randall dispenBes entirely with ihe 
maUet, and uses band-gouges of two sizes (Fig. lOS). With these 
instruments, partly by thrusting the gouge forward and partly by 
a rotary motion, it is possible to penelrate the hardest bone with 
eurpriaing facility and ijuickness. Tliere is, however, more danfcr 
of the instrument slipping than when the mallet and chisel are skil- 
fully employed. The advantage claimed for the hand-gouges is that 
there is less concuBslon of the intracranial structures than when a 
mallet is employed. In using a mallet it is important that the blows 
should be quick aiid light rather than heavy, and delivered in such 
a direetion, if possible, that tlieir force will not be transmitted to 
the brain. 

When chiselling away the posterior superior wall of the meatus 
and opening the attiii, the topographicat relation of the posleriw 
wall of ihe meatus to the descending portion of the fai-ial norvB 
should be borne in mind. Tlie aquieductiiB Kall'ipii does not extcni] 
downward and outward, as stated in most tcxt-UKiks iiimn anatomy, 
hut directly downward (Figs. 'J5, 9fi). Indci'd, if two probes b« 
inserted into the facial canals tbrough tliO stylo-mastoid foramina of 
any skull, it will be found that the probes are parallel, or in MUit 
instances incline somewhat Inward eauh other. Althoufh the eniinw 
of the descending portion of the facial nerve is vi'iiii.il n i, l. . ..u-i' 

of Ihe upward and outward inelinatiou of the dr !i 1 ' ' .1 

nerve approaches the annuluB ki within I or2millii-i 
on alevelwith the centre of the meatus; lK-i»r. j! ;Ii. '•■■Ii'^- "l 
the posterior wall he removed, it will bo impowibic to avoid inJoi'iiiK 
the facial nerve. Tlie Fallopian canal is conUiin.'d in n luird niawi of 
bone (Figs. 112, 113), and hence in proHil.-d lu a i-irliuii I'Xicnt fVom 
injury at the hands of careful optiniluri. 'i'li- mli m \-<M Btiidy 

the topographical relation of the Kirn.- ^ ■!■ ■! I'l'mlioi* 

upon the middle ear by im-iiiiring ahu -i i. i-i,i.. i ..i ii ,il. HiiHitli 

and luiriwirita! sections of the ear. Hit. li ... . in.im nl I<1 bo niiidi 
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specimen aa 



Vertical Section thrniiBh Ihf Skull, piifiti 
Fie. W. On Iho ltd alile llie saw hiis j 
FallopJi, and a pin has been paaaed iinili:r Ihe fuclal nerve. .V, it ilg eiil 
! stylomastoid fbraiuun. Above is iieen an opening made into the 
commeDCemenl of the Tertinal portion of tbe lliclal Mnal. Estill blgtier 
up is a poitlon of tbe boriaonlal semitlronlar canal laid open and oct^py- 
Ing a position aomewbat lateral to the Ikcial nerve and median Wi the 
aditus. On tbe right side the se<Hlon haa paeaed tbroogh the anterior part 
at tbe anlmm. and is pu«terlOT ti> tbe brinl oaiial anrl hn* opened the 
1 Hf mlclrcular eanal at Its most vxternal part ^fWrm a dried prep- 
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not l.iirouf;)) a separated teiuporal bune, but while the Uine in Ktill 
in position in the skull. Injecled hemls sawn in half through the 
sagittal suture, and niuinmiGed b; eKposure upon the root' of a 
house for a. lew woeks during tlie summer, arc very suitable for 
making Buch seetiiins. After t.he Beetiijna are waik the parts may 
be cleansed and bleai;hed by spraying them with uu atuiui^ser con- 
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Tbe most usclnl seiilionB fur purpuses uf Ktudy are a vertical, Frontal 
section through ihc spina supra-mcatura IFigs. 118, 102), a vertical 
sagittal section through the floor of the tymtianum (Pig. 57), a 
horizontal section through the roof of the meatus (Fijr. 99), and 



ital ^\ 




Poalerior Sutfnce of Hit I'orlioii ijf tlit Kar rtinoved by tlie two verti 
saw-cuta Been in Itie preceding ngiire. The external bonj' mcatu 
laid upcn only at <(s moat externiLl portion. Above, tbe KBn I 
ttirQiightbeadltuBsnd poAlerlor to the TbcIbI canal : A.adltue; B.boriaia- 
tal iicmicircular gbdoI ; M, meatua ; N, faclitl nerve. 

a section parallel to the inner wall of the tympanum (Figs. 112, 113). 
Besides making the sections through the middle ear, the student 
would do well W operate many times upon tlie cadaver before attempt- 
ing any serious ojMJration involving the middle ear of a, palient. 

MASTOIDITIS. 

Describe the eztemal and middle ear of a new-born child. 

At birth the external anditorj' meatus is essentinlly a closed ei 
The drum-head lies neurly'iti the sumo plane with llic upjier w 
^the meatus (Fig. 100), and forms such an eirtremely acute ai 




HorisonUI Sectton Ihrnugh the Roof of tlic Esicnml Meatus : T. tnlbrlc 
tion ; S, luperior portion of the spvciineti : il, eTttrnitl auditory u 
7, tympanuni ; M. A., maalolil anlnim ; A. carotid nrterr : L, S., lateral 
Binus; B.hulb of the jugnlnr vein i N. ftdiil nefvD, Intha lower hulf of 
the apediDen la the handle and short process of the mulleuB, the saw hav- 
ing passed tbrough the neck or the bonblel. The mi'inbrane a' 
obliquely forward at an angle of SS" vrlth the axis of the meatus, and out- 
ward at an angle of IKl" with the toof of tt 

Ihroueh the oval wlndotr. bo that the cavity of (he VMtlliiile ( V). ■■ well 
as the cochlea (C), ia shown in the upper Iwtf of the ipetlmen. Here alto 
is tu be seen the malleus-head, the Ineus, Ibu little, niiil the inutold an- 
trum. Tht stapes has beisn removed by the saw, The bulb (B) of the Jug- 
ular vein extends upward Qirther than In mont speeinicnH. 

The ilTum-liead ia covered by extreniely thick opiiloniiis, while the 
cavity of the tympanum is tiBoally c-oiii|ili!U'ly fillud with ilH (iwn 
iiiucoua membrane, which, enonnoualy hypurt.n)phi(!il at nil iiurlH 
of the tympanum, is thickest upon the inner vail, wl 
11 
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markedly liyperseniic and jelly-like in apiJt;araace, in marked COD- 
trast to lliut of adult life, which upon tlie promontory ia thin and 
neariy bloodlei^ in appearance. 

The offspring of the human race \s lioiu*, like that of many of 
the lower animals, bom into the world uluioat completely deaf. At 




Vertltal Frontal Scttii n throiiBh the Filernal Audilorv canalE. of a rictus stlll- 
trarn at the end <f the seventh month anleclor portion of (he bead, Tba 
external audltoi? canals alope eomewhsl downward, and the membrana 
timpani are nearly horiiontal. The lower wall of each canal ia in eontaot 
nlth the upper except toi the presence of a amall quantity of ttie aama 
eheesy material {veraic raseosa) that covered the ri'st of Ihe skin of the ] 
ftetna. The tympanum is completely filled hj- Ihe osslclea and its own ] 
mncous membrane, which is much thicker than that of the adult 
malleiiB in in position in the right ear. hut has been lemored hy tt 
ftom the left. B, brftin ; Jf. B. bead of the maUeus ; C, coL-bleu of the lelt ] 
ear (lh>m a apecimen In the author's collecllonl. 

birth or soon afterward the tympanum becomes a cavity contaioinff 
The thick epidermis of the outer layer of the drum-head i 



i 



exfoliated, and the mucous euahiu 
■with greater or less rapidity. 

The osseous canal of the adult is 
tiimulus tympanicus (f T, Fig. 101), 



n the tympitniuu disappear I 



represented in itifatils by the j 
ine of the three separate bonea J 
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compiising the temporal, aud forming by gradual Jovelopraent tlie 
vaginal process of the auditory meatus of the adult The rest of 
the canal is composed largely of embiyoniu tissues covered by skin, 
and measures Irom the trajpis to the imibo usually about 30 mm., 
while that of the adult measures from 31 to 35 mm. between the 
same structures. Because of the nearly horizontal position of the 
drum-head, Shrapnell's membrane (Fig. 4) lioa so near ihe orifice 
of the canal that when greatly swollen it almost protrudes, resem- 
blbg a polypus somewhat m appearance ; indeed, it has been mis- 




Left HHtr of Ibe Skull aru SlUlbom Inlknl, Bhonlng Ihe inferior eucf^i:e ol 
petrous bone, the utinulustyroponleuB. the oaalclea, the tympaaum.and the 
mastoid process. The uesfclea. the tympanum, and the maaloid anlrnm are 
nearly as large as those of au adult. M, maatotd proteaa ; S. F, short proceBS 
of the malleus ; p. T, posterior tubercle of the imnulUB tympunieus {from 
a specimen in the author's collectionj, 

taken for a pol.vpus, and removed, together with the malleus and 
incus. To esaniino the drum-head of young children it is necessary 
to draw the lobule downward in order to detach the lower from the 
upper wall of the meatus. The ossicles, tympanum, and mastoid 
antrum are nearly as large as those of an adult, but are superficially 
situated, and in opening a mastoid abscess in an infant, therefore, 
it is not unusual for the probe to pass through the antrum into the 
attic for a distance of nearly an inch. Tlie mastoid antrum of 
young children is situated medianly from the posterior tubercle of _ 
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the annulus (Fig. 101), and thia eleTOtion should be searched for m 
a landmark when operating upon the temporal bone of infants. It 
ghoulJ also be borne in mind that the maatoid-aiuamoua suture is 
not ossified nt birtli, and frequently presents liu-ge dehiscences during ^ 
childhood, so that when making the primary incision for a maaloid _ 
operation upon a young child the point of the knife should not be' J 



V 
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be 
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Vertical Fronlnl Scctiuo through th? ^pina of a Child eight yean old ; F, aDtfr 
rior. B, postertor portioD of the specimen ; nl, attic with legmen removed; 
V. vestibule vrilb horiioDtBl and Euperior Bcmieircular canals laJd open: 
Mympanum: Jijngular vein; /. aqusdactus Fallopif , a, mastoid antrnm 
im, internal meatus: »e. savi-eat thronsh the centre of the modiolus, at 
Hgbt angles to the luhn-tympanie ails, in order to lay open the cochlea. 
A section of this kind throoRh tiie modiolus is commended to aludents as 
showing the lopography of tho anterior portion of the tympamini in rela- 
tion lo the articulation of the lower jaw and the carotid arter; (from ■ 
dry preparation in the author's collection). 

pressed with force against ibe bone, or it may enter one of these 
dehiscences and penetrate the cranial cavity. Tlie inoision should 
be made with due deliberation until the bone is exposed in the whole 
length of the incision, and the perioslenm pushed forward with 
great care and genlleness. Unnecessary curettinfi within ibe mnaloid 
antrum and attic slmuld also be avoided, as the iK'tni-s^uamoua 
suture remains open for some time after birth, and a process from 




Frontal Seclinn through Ihe Spina or a Mastnld Pmoeu Mnilitlng BitDOSt 
enllrelyof small pneuniBlip ppIIb; F, anterior. B, poalerlor pcirHon of Ihs 
speclmon; .4, antrum; C, large eoU at Ihatlpof Iho prooew; Iho semlelr- 
cnlar canals and IHg B<]iitcdiic!lnB FBlIopll have bci-n laid open urtcrtlio 
stttinn «0H made (from a sju-plmpn In the aullior'B cubincl), 

DeBcribe the adult mastoid process. 

Al liirlh till! niastoiil pnitcss eutiBiata of a small flattened tubut- 
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OBily containing hai one ceil, tiie luaHtoid antrum. At the age of 
eight years the child's mastoid generally eontaius numerous other 
pneumatic epaccs radiattng from the antrum, and its topographical 
relations are well shown in Figure 101. At puberty the mastoid has 
become a distinct prominence, conical in shape, with its apes down- 
ward. It may or may not contain pneumatic cells in addition to the 
antrum ; in fact, there are four distinct types of mastoid structure : 
1, The pneumatic, in which the whole 
'°' mastoid proi^sa is composed of pneumatic 

spaces cnniDiunicating with each other and 
with (he intrum and lined with a. continn 
n n uf the mucous memhrane of the mid 
11 iw The pneumatic spaces may be 
]u-e(Pig lOo] or small (Fig 104) If the 
pnenmatii, spaces are small one compara 
ti\ely large cell is generalh found at the 
mastoid tip 

2 Thedijloetic the entire bone contain 
ing no air-spaces, but composed of diplo^tic 
tissue. 

3. The pneumo-diplo^tic, in which pneu' 
matic spaces and dipWtio tissue are both 
found ^g. 103). 

4. The sclerosed, in which the entire 
bone is composed of compact bone oflcn as 
hard as a tooth (Fiji. 10.5). 
What is the pathological importance of 

these types of mastoid formation? 
Pathologically and surgically, the struct- 
ure of the mastoid process is of the utmost 
importance. In the pneumatic type of 
mastoid with large cells, pus from the' 
antnim readily finds its way lo the lateral' 
surface, but in the diploetie, and more especially in the sclerosed 
type, there Is greater danger of pus burrowing its way into the cra- 
nial cavity. The difficulties of the mastoid operation are also greatly 
increased by the compactness and hardness of the bone. Where ft; 
Jaige cell is present at the mastoid tip with a thin median wall, 




^ 

^ 



Vertical Sagittal Section 
thiaugli a Suleroeed 
Mastoid Process, the 
eellnlnr slmcture of 
wlilch, Willi the excep- 
tion of an eioeedlngly 
small antrum, has been 
entirely replaced bj- 
dense ebumalcd bone 
(iiom afpcclmen in the 
anlhor's rablnct). 



MASTOIDITIM. mf 

is more likely to find its way into tho digiwtriu i\m^ timn U) \mw 
trate the thicker external cortex. 

What is the etiology of mastoiditis 7 

It is doubtful if primary inflamujation of iho muHUM tivur tiuuuw 
except as the result of syphilJH or tuU}ri)uli>«iH, iliu dj^uuMii huiiig jn 
almost every instance the result of an axivimum, )♦> iMiiliiiuily nf 
structure, of inflammation from tliti iym\minim I'uliUur ntultiii lim( 
in every post-mortem that he ma<lt< of fhronio MUpiMimtloii Mf lh» 
middle ear the mastoid cells wore diseuhud. MaMttiidiHid, ihuii, jn 
generally the sequence of acute inHuiniimtiou of thu (yiii|HUiiini Mf 
of chronic suppuration of the mi<ldle mr In rrn'o in»il«Muu*< *»Mp 
purative inflammation of the deepur portion of i\w auililMiy I'WimI 
may extend under the periosteum until pus upptuiici upun lliu u*- 
temal surface of the mastoid heniiuth the puriostuum > or JntMlMI) 
may be transmitted by means of the veins whjuh (luvi^rti^ mmU 
passing from the meatus into the uiustoid eells. 

What is the pathology ot mMtaiditl« 7 

The most acute cases, starting in an inflammation of th^ mn^MUti 
membrane of the middle ear and mastind antrum, and ii^iouiiiuyi to 
that lining the mastoid cx^lls, run a iin>tii lupid uimrtm, but a fuMf 
days elapsing between the onset of tho dituiutm «nd the operativt) 
opening of the mastoid nc<«'£j,sary for tbe removal of pus and neui'otjo 
bone. In such cases the abscess-t;avity does not usmdly comUlUDl' 
cate with the mastoid antrum, but it is generally superflfially situatotl 
just beneath tlie cortex of that bone. The middle-ear symptoil4»i» 
however, may have Hnhtiidinl and for weeks all tily^UH of ma^itoiditii* 
have disappeared, except perliaj>s slight tenderness im deep pressuiH3 
over the bone, with oct^wional slight shooting pain thvimy;U it, wIiom 
a fluctuating Hwell'mti; appears over the mastoid bone, tlic digastriu 
fossae, or in the deep tissues of the navk, indicting that sj>ontanouu« 
perforation of the (M>rtex of the nnwtoid bone lias ocjeurred and re- 
leased the contained pus. . . 

The changes that occur in slowly progressive inflammation ot tlie 
mastoid cells are of two kinds. HoimiimnH a limited neerosw W 
produced, the surrounding tissues being thickened and consolniateti 
to the extent of entirely obliterating the pneumatic spaces, y "''^^^ 
the active inflammation has subsided without suppuration /tJ/P'* 
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Mt'/»i*, ur cunsoliilaiiDii uf the tuastuid, uiLiy i> 



ir withuut necrosb 



a most uhronio coses tlic uoHtuiil UDtruiu Wumcs filled with 
ohuleateatoniatous masses, thus isolating the uastoid cells frou the 
^fmpanic cavity. Active mastoid comph'aitioni during chronic sup- 
puration oF the middle ear frequently luaoifest themselves during 
mi acute exacerbation of the middle-ear disease, with the result 
of producing an acute mflammaiion of a limited area of bone in 
flie centre of a sclerosed mastoid. 

Caries or necrosis of the mastoid may eitend inward and involve 
Hie lateral sinus, producing phlebitis, thrombosis, emboli, and their 
eonaequeoces. The middle fyssa of the skull may also be penetrated 
Mid an abscess produced beneath the dora mater, a local pachy- 
meningitis preventing further extension of the dieease ; or menin- 
gitis, both at the base and convexity of the brain, or brain -abscess, 
may oeuur. 

What are the symptomB of mastoiditis 1 

in acute cases the first symptom is intense pain, involving the 
astoid and often the whole side of the head. There are tenderness 
on pressure over the mastoid, fever, and in most cases swelling and 
ootigestion of the upper posterior part of the meatus. In the more 
MTonic form of the disease the patient is sometimes remarkably free 
»t"n_ pain, almost the first symptom to which the surgeon's atten- 
'■"^ is called being congestion of Shrapnell's membrane, with swell- 
at the upper xwstcrior part of the meatus, over the mastoid, or 
« the neck below the ear. Deep fluctuation can be made out at 
each of these points in some cases. 

It is oflon difficult to make an early diagnosis of commencing otio 
meningitis. The chief symptom at the beginning of brain compliea- 
tions is usually headache, which, at first intermittent, soon becomes 
flonstant and inureaees in severity. Accompanying the headache 
there are restlessness, insomnia, occasional vomiting, and dulncsa of 
the intellect. If the eye be examined with the ophthalmoscope, 
tjommencing optic neuritis will be discovered. In children coma 
(uently occurs. Dilatation of the pupil, paralysis of the acoom- 
lodation, strabismus, ptosis or paralysis of other muscles of the 
sometimes be present as the result of brain-abscess. The 
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symptoiDB of phlebitis uf the lateral Biiiua are cliills, followed by high 
temijerature, Tiio ckculation soon betomeB checked as the result 
of the tbrniation of a thronihua, which may m rare cases exteod 
downward and backward tu the torcular Herophili or into the jagular 
vein, where it may be felt as a hard cord, or into the mastoid vein, 
producing cedema and inflammation of the posterior portion of the 
neek. The formation of a thrombus is usually followed by fatal _ 
results. J 

Wliat is the treatment of mastoiditiB 7 1 

When there ia Bongeation of the posterior portion of 8hrapneU'a 
membrane and Bwelling of the neighboring tissues of the meatus a 
free incision through Shrapnell's membrane and the swollen tissue 
will sometimes abort the attack. One or more leeches, however, 
should also be used over the mastoid bone, or Wild's incision should 
be made. This consists of a semicircular cut just back of the auricle 
from a point over the middle of the meatus downward nearly to the 
tip of the mastoid process. Care should be exercised thai the in- 
cision extends through the periosteum to the bone. Wild's incision 
probably cannot be made too early during an attack of maatoiditia, 
but it should be viewed as possibly only the first step in other opera- 
tive procedures that may ultimately become necessary. The bleeding 
oflen ^ivea relief from pain even when nn pus is found, while the 
wound acts as a counter-irritant ur revulsive until healed. If. not- 
vritlistanding these procedures, pain and high temperature persist, 
it will be necessary to produce an opening through the mastoid to 
the antrum in order to secure prompt removal of the products of 
inflammation. 
What is the hiatory of operations upon the mastoid process ? 

The operation of opening the mastoid cells was first proposed by 
Riolanua about IGOO. Fifty years later the performance of the 
operation was opposed by Sir Thomas Browne. Trephining the 
mastoid for the removal of the products of inflammation was first 
done by Jean Louis Petit, a distinguished French surgeon who died 
in 1750. The Prussian military surgeon, Jaswr, trephined the 
mastoid process in 17Tfi. His earlier operations were done for 
the release of the products of inflammation, and were highly 
successful, but ho and his successors soon lost sight of the true 
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iodicatiunH for the operation, which aicin became very popular 
and was frequently perfonned lur the relief of dciirnesa and 
tinnitus. Disastrous and even fatal results were somewhat numer- 
ous, and finally culminated in the death of Baron von Berger, physi- 
cian to the king of Denmark. Berger had suffered for some time 
from noises in the ears and gradually increasing deafness without 
snppuroljon. Perforation of the mastoid cells and the ii^jeclion of 
an astringent solution were soon followedby fever and delirium which 
ended in death on the eleventh day. At the post-mortem, the 
mastoid was found to be almost rudimeulary and the trephine lad 
entered the brain. Death resulted from purulent meningitis. Be- 
cause of the prostitution of this most useful operation, trephining 
the mastoid fell into disrepute, and for nearly a centurj' was referred 
to in medical literature as one of the curiosities of surgery rather 
than a justifiable procedure. The status of the operation was 
re-established hy the writings of Foi^t in 1849 and those of Follin 
Mid von Troeltsch in IS5t). Trueltsch uut through swollen tissues 
down to the mastoid to prevent necrosis; and if there was evidence 
of deeper seated disease, he penetrat<!d the hone behind and parallel 
to the meatus by means of a blunt probe, and when the cortex was 
thick and hard he used a small trephine. To Schwartze is due the 
credit of developing the mastoid operation as performed at the 
present time. Scliwartze's first series of 100 eases publisheil in 
1883 gave a death-rate of 20 per cent., a mortality tluit has bet^n 
greatly decreased as the result of jwrforming the operation earlier 
in the hisloiy of the disease, before intracranial complications have 
had time to develop. 

Describe the operation of opening the mastoid. 

The iiiKtnimcnts rcrinircd fur the convenient performance of the 
operation are a scal|wl, five or six hremostats. a pair of broad re- 
tractors, Allport's dilator (Fig. Ill), a pair of boue-gnHwing forceps 
(Fig. 107), two bone-gouges (Fig. 108), two bone-curettes (Hg. KMt), 
a steel grooved director, a silver probe, mallet and chisfls. 

While the operation of opening the mastoid is generally |>orfomied 
for liberating the contents of a septic cavity, it should be d<inc under 
antiseptic precautions. The instruments should be sterilized by 
IxHling them in n 2 per cent, aoda solution, and the hands of H 
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The skin covering the field of operation should be diainfected 
usual manner, and the auditorj' canal thoroughly cleansed and 
ward syringed with a warm bichloride Bolution. 
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If the druDi-heiul is nut perforated, it is Ix'st, in niuBt instances, 
to preface the operation hy an incision through the posturior part of 
the membrane toward the mastuid antruni. Wild's incision sliould 
then be Inadc in the manner already described, and the surface of 
the mastoid carefully searehed by means of a probe fur a sinua or 
BofUned bone, which, if found, should be broken through by means 
ofthe hand-gouge (Fig. lOS). AllsofVeneJ bone, pulpy granulations, 
and cheesy pus should be removed with the curette (Fig. 109), which 
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ordinarily aoon works ite way into the maatoJil antnim. The greatest ' 
care sliould be esereised when working with the curello in 
nuighburhuod ofthe lateral sinus not to woiinil this int|iortHnt v 

1 aucideni which is immediately announced by a profuse venoua 

hemorrhage. Should the sinus be wounded, the hemorrhage should 

be controlled by packing the wound with iodnfomi gauxe, which 

k Jiiter the lapse of a few DiuineTii.s i-,in usually be removed without a 
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roourrence of the herourrhEige. Further iiperative procedures with 
the eurette shoulJ under these eircumstancee be attempted oiiiy with 
the utmost caution. Indeed, it is best in many of such cases to 
simply repack the wound witli iodoform gauze and apply a bandage. 
The possibility of injuring the facial nerve or opening the external 
aemiuircular canal should also be borne in mind. 

After all the softened bone has been renioved with tlie curette, 
all overhanging edges of bone should be removed by the rongeur or 
chisel, and also the partition of bone between the auditory meatus 
and the wound if it be thin. In all cases where a cholesteatflraa is 
encountered it is advisable to turn the auricle forward aa already 
described and remove a sufficient quantity of bone to form one large 
cavity of the meatus, tympanum and antrum according to the 
method of Stacke or Kuster (Figs. 93 and 94). When executing 
cither of these operations it is possible to wound the facial nerve 
as it crosses the tympanum. To avoid the possibihty oF this occur- 
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ring it is advisable to remove only the upper jiortion of the poste- 
rior wall in the deeper portion of the meatus and thus avoid the 
compact mass of bone containing the facial nerve (Rg. 1 12). The 
horizontal semicircular canal, although it is situated external to the 
facial nerve, lies too high up to be in danger of being ot>encd. If 
the facial be not too greatly injured, re(M)very from the ensuing facial 
paralysis b probable under the use of the galvanic current. 

IndiploSticand compact mastoid bones the lateral stuns sometimes 
occupies a position more anterior and superficial than is normally the 
case. In the bone shown in Fig. 113 it would be impossible to 
open the antrum by the usual method, as the sinus would be en- 




IB tliroagh the Tympanum paraUel to its Inner Wall ; median aspect of I 
the epceimune : If, horizontal aemieireular canal ; if. y, horizontal port' 
of aqnECductUG Fallopil ; V. A' vertical portion. In the npper specimen 
aection in somewhat more median than in the lower, In order to open the 
horizontal eemlclreular canal and the aqusdnclue Fallopli. It will be 
observed that in the lower specimen the tubercle, II, containing the aeml- 
drciilar canal Is more lateral than the hard ridges of bone below it, Hlf, 
eonlalning the fkelal canal. In the upper Bpcelmen the stapes in in the 
oval window, and the topography of the inner wall of the tympanum, the 
oditna, and the mastoid antrum is well shown In hoth specimeni (fhini 
specimens in the author's cahinet). 

ooantered al\er the first few strokes of the chisel. Id rare iiutanoes ' 



the ainua lies just beneath the skin and is liahle to be wounded by 
the knile in making the primary incisiiin. 

If a. mastoid operation docs not follow Wild's incision previously 
performed during the primary treatment of the disease, it is adrift^ 




ongh a Right Temporal Bone below the S] 
an extreme anterior and inperficlal poBitlon of the sigmoid snlcuB. thus 
bringing the lateral slnna wilhln L5 mm. of the bony anrfacu al thi: uiier- 
ating point and rendering the ordinary muftold opemtiun IniiH^slble, At 
a, position somewhat abuie the operating point the aniens li less than one- 
half mm. from the bony HUrfiiee. (', upper, I, lower iiortlon of the epcci- 
roen; S.C,sfKmoid eulene: T. tympanum: Al, attle; J, amall antrum; SJ.Jf, 
■pins supm-meatum (&om a epecimen in the antbor'a cabinet). 



able to make a &ee section through the skin to the bone from the 
tip of the mastoid, close to the insertion of the auricle and upward 
to a point just aboTc the helix; the periosteum should ihcn be 
rapidly separated from the bone hy pulling it forward with the^ 
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curette nuti] the spina Bupra-meatuni (Fig. 114) is brought into 
view, this structure being carefully preserved during the subsequent 
procedures of the operation t« serve as a laudmarlc. Instead of 
seizing the arteries with heemost-ats, it is ottea more convenient to 
insert two Allport's dilators (Fig. Ill) and thus stretch the large 
skin-wound wide Open and afford ready access to the hone. All ' 
hemorrhage ordinarily ceases aft«r the insertion of the dilators. 




Lateral Surface ot B. Right Adult Temporal Bone, ihowing superficial land- | 
marks. The ehadow indieat« the poaltiod of the lateral bIiiub. A, 
tnurj; imioediately in front la a well-developed spina suprB-meatui 
the posterior euperior border of the meatus : T.A,, T. T,. upper Biirftcc ot I 
the legmen anlri and tegmen tympnnl. In some spepimena the middla | 
cerebral foana extends ai; Inw down as the dark line Immediately alHjvetb 
meatus, and hence thlselling cannot he carried above the level of Ihli lin*- 1 
wHhout danger of enterlnif the cranial cavity (from a apeclmen in 
author*a cabinet). 

If no softened spot or sinus is foimd upon the surface of the mas- I 
toid bone after completing the primary incision, it will be necess 
to make an opening by means of the mallet und chisel, ihc hand 
bono-gougc, or Buck's perforator. Rtindall ilepenila entirely upon 
the hand gouge, employing two sizes of iiistrumoiits (Pig. lOfi), w 
which he penetrates the hardest bone with a great celenl; and ea; 
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wbilst Blake prefers to penetrate at least tbe cortex of the mastoid 
with Bui'k's perforator and enlarge the opening with a mallet and 
gouge. Moat operators, however, depend largely ujiun the mallet 
and chisel, removing toward the close of the operation all overhang- 
ing edges of the cortex with bone-gnawing foreepa (Fig. 10t>). 

The opening in the cortex should be miide just below and behind 
the spina, and should extend inward and slightly upward pitrallel to 
the bony meatus until pneumatic spaees are encountered or the an- 
trum penetrated. In some cases the bone is so dense that no pneu- 
matic spaces or softened bone m encountered until the neighborhood 
of the antrum is reached. Even this cavity may be small and easily 
overlooked. If the antrum is not encountered at a deptli of 15 
mm., or three-fifths of an inch, the operator should proceed with 
great caution to uvoid injuring tlie laeial canal or entering the 
cranial cavity. In some instances where the drum-head and ossicles 
are partially destroyed a silver probe with its end bent at a right 
angle may be carried through the canal into the vault of the tym- 
panum and held in such a position as to serve as a guide. If the 
chiselling be continued in the right direction, there will be little 
danger of wounding any important structure before the probe is en- 
countered. Even though no |ius be encountered, hnt only softened 
hone in the neighborhood of the antnim, the relief of all mastoid 
nymploins usually follows the operation. 

When pneumatic spaces are encountered, the opening made by 
the chisel should he enlarged, if necessary, with the rongeur, and 
the walls of the pneumalic spaces broken down, if diseoseil, with 
the curette in a direction to reach the mastoid antrum, free com- 
munication with which should he eslRhlished, if necessary, as well 
as the removal of all carious bone, chotesteatomatous masses, and 
pulpy granulations. Politzer states that it is undesirable to estab- 
lish a communication between an abscess-cavity and the mastoid 
antrum when the latter is surrounded by healthy bone, as ia gener- 
ally the case in acute suppurative mastoiditis. 

In the event of pus having gravitated into the tissues of the neck 
from an opening upon the inner surfate of the mastoid, the incisioo 
through the skin should be carrietl sufficiently low down along the 
posterior border of Ihe stcrno deido-mastoid to permit of efficient 
drainage and access to the bone from below as well as &om 
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Atler l!ie ujierutiuii in cDiupleted tbe auditory meatus and wound 
dioulil be iirigaled freely nilh warm sterilized water. It is not ad- 
visable to uBc !Hjlutions of corrosive sublimate tiir this purpose while 
the patient is under ether, as the fluid niiiy run through the Eu- 
Btachian tube into the throat and an uuknuwnriuajitity be swallowed. 
If the wound Miuiiiiunieiited Treety with the tyiupauiu cavity, fluid 
syringed into the wound wiU flow out ol'tlie uieiitua, but should thiB 
not be the ease free communieation will probably be ealabhshed 
within a few days following the operation. 11' necesaaiy one or 
more snturee should be used to hold the auricle in position, the 
wound and auditory canal lightjy paeked with iudoronii-gauKe, and 
a roller bandage applied over sterilized gauze and cotton. 

Twcuty-four hours after the operation the dressing should be re- 
moved from the wound and the parts carernlly inspected. The 
none and naso-pharyns should then be cleansed with the spray Jrona 
an atomizer uontaining an alkaline antiseptic wash, and the middle 
ear inflated according to PolitKei-'a method in tirder to drive secre- 
douB from the middle ear into the meatus and wound. The parts 
should then be thorouglily douched with a one to onc-lhuusand bi- 
chloride solution, or cleansed with a spray of a solution of peroxide 
of hydrogen, the wound again packed lightly with iodoform gunze, 
and the slerilized gauze, cotton and roller bandage applied. If the 
wound be packed too timily with the iodofonn gauze during the 
firet few days following the operation, there is danger of injury of 
the facial nerve with resulting transient jiaralysis of some of the 
facial mUBcleB ; later on the wound may with advantage he packed 
more flrmly. In some cases the wound does better if, after thor- 
ough cleansing, it be dusted with boric acid, and packed either 
with sublimate or sterilised gauze. This is more especially the case 
if the lips of the wound apiwiir nhiggish and the exposed bone does 
not (luickly cover itself with (rninulaiions. The presence of cedema 
in the superficial liasues about the wound may render advisable the 
use of a wet SBblimate dressing for from twenty-four to forty-eight 
houra Sometimes exuberant granulations on the superfl 
of the wound will re(|uire removal with the curette or Beisaors, aa 
the wound re<]uir«s to be kept open until firmly heided from the 
bottom, a result that usually reijuires from three lo four weeks. 

Usiwlly recovery from a mastoid operation is uneventftil. Pain 
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s on the night folluwing the operation may reiiuire 
Ibe use of a aiuall doBC of chloral and bromide of Bodium, or oven 
an opiat*. IJBually the temperature is practically normal and the 
patient eutjrely comfortable on the morning following ihe opera- 
tion ; and if the temperature remain Donnal for one or Iwo days, he 
nuiy be allowed to sit up arid move ubout in liia room. 

Peraistent pain and elecplcienoBa with iiigh tempeniture tiiUuwing 
the operation uia; be due to a slight attai-k of lueul {leriuBtitLs or to 
the fact that all the foui of inflammation in the masluid bone have 
not beeti reaj;hed by the i-hiHi-'l. 

Wliat are the i&tra-cranial complications of disease of the 
middle eai ? 

Meningitis ; cxlra-Jur,il, inlrii-dural, eerebml and cerebeJIfir jtb- 
soess; thromiiosia of the laierid ninus. 

What are the symptoms of meningitis complicating disease of 
middle ear 7 

Slight cerebral irritation, especially in children, probably njeniii- 
gitis, frequently accompanies acute inflammation of the middle ear. 
The symptoms are localized headache referred to the temixiral 
or occipital region, which may be tender on percussion. Morning 
and evening fever is sometimes present, and in children convulsions. 

The meningea in aural suppuration are involved as the result of 
caries of the osseous walls or infected through the numerous vessels 
that penetrate the bone. The process may he entirely local, a alight 
pachymeningitis gluing tlio dura to the bone and preventing the 
further spread of infection. Tlic disease, however, may affeot the 
entire surface or be confined to the basilar meninges. The temper- 
ature is usually from 101° to l(>5°, and exhibits but slight variation 
during the day and nigbt. There are severe beadaehe, photophobia, 
vomiting and localJEcd or general convulsions. Delirium is common 
in young subjects, but in adults the patieiit slowly iiaases into a 
condition of fatal coma. Paralysis of the pupil, strabismus, and 
ptosis are the most frequent forms of paralysis present. 
Wliat IB the treatment ? 

Where the symptoms are simply those of cerebral irritation, 
perfect rest in bed, large doses of the bromides, purf-fation with 
small, frequently repeated doses of calomel and salines. Som^^ 
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timea the IochI abstrtu'Lion of blood from Ihc ear by means 
leeches or WHd'a incision and aa ice-unp are effectual in eLetking 
the attack. 

Ah the disease ia invariably fatal unless checked in time, sun;ical 
measures to be effectual must be instituted early. Where tliere is 
no douht as to the diagnosis, the mastoid antrum should be opened, 
and it' the amount of disease met with is not sufficient to account 
for the symptoms, the cranial cavity also, in search of an estra-dural 
abscess. Kven if no pus be found, the opening into the cranium 
with the consequent local depletion and relief of tension is the beat 
possible treatment and has been followed by recovery in some severe 

What is sub-dural or eztra-doral abscess ? 

Sub-diiral nlwecss in a collection of pus between the dura mater 
and the bone. The most usual sites of sub-durai abscess following 
aural suppumtion are the groove for the lateral sinus and the supe- 
rior surface of the petrous bone. Such collections of pus can eoi 
times be located and evacuated by surgical inten'ention. Cases of 
spontaneous evacuation through the middle car have been reported. 
Wliat is intra-dural abscess 7 

A more or less localized collection of pus between the dura and 
the brain as (he result of meningitis. The prognosis is much graver 
than in estra-dural abscess, as the collection of pus is less definitely 
located and more difficult to reach. 
Wliat are the symptoms of cerebral abscess ? 

Cerebral abscesses as the result of infection from suppuration of 
the middle ear are usually located in the temporo-spbcnoidal lobe, 
and generally present but few symptoms for at least several months ; 
but at any moment acute meningitis may occur or increased intra- 
cranial pressure result in coma and death. 

In the early stages the diagnosis is usually not easy. Severe, 
deep-seated pain, and tenderness over the temporal region, optic 
neuritis and localized paralysis may be present to a greater or less 
degree. 
What are the symptoms of cerebellar abscess 7 

The symptoms are more obscure even than in cerebral abscess, and 
the diagnosis extremely difficult. Subjects of cerebellar abscees mi^ 
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prfKciil absolutely no symptoms, iind yet suddenly die aa llie result 
of llio rujiture nf the abscess into the Iburlh ventricle. 
What is tlie treatment ? 

Surgical interTerence in all caaea of intra-cranial suppuration is 
the onlj' adequate remedy. As a genera! rule the eranial cavity 
slwuld only be entered after removing diseased structures Irom 
the middle ear After the antrum and attie have been cleaned, the 
original skin-wound is enlarged to a sufficient degree by an incision 
directly backward and the periosteum detached. The groove for 
the lateral sinus is theu cautiously opened by means of a mullet and 
chisel and the sinus esamitied carefully for thrombus. If no clot 
is found, the opening into the skittl is enlarged by means of the tre- 
phine, chisel, or cutting-forceps upward to reach the middle or down- 
ward to reach the posterior cranial fossa. While proceeding with 
the operation it ia possible that an extra-dural abscess may be opened. 
Under such drcumstances fi-ee drainage should be secured end the 
wound dressed. If no auch collection of pug is discovered while 
enlarging the cranial opening, a flexible grooved director should be 
passed in different directions between the dura and the skull in 
search of pus, and finally (he l«gmen of the antrum and attic 
removed, as entra-dural abscess is not unfreqiiently located upon this 
thin plate of bone. 

If cerebral abscess be present near the surface, the dura will 
bulge without pulsation into the wound. Selecting a spot, a small 
sterilized hollow needle is carefully inserted into the brain. Should 
pus escape or the needle yield a fetid odor when withdrawn, the 
dura is incised and a trocar passed in the required direction. If a 
definite pus-cavity be emptied of ite contents, it should be washed 
out gently with a warm, sterilized, saturated solution of boric acid, 
a drainage-tube inserted inlu the tract of the trocar, the wound 
closed, and a dressing applied. 

If exploration of the middle cranial fossa does not yield results 
sufiiciently definite to account for the symptoms, the wound in the 
skull is enlarged downward sufficiently to permit access to the 
structurea below the tentorium. The exploration in this region 
should be conducted on the same general princijilea aa in the middle 
cranial fossa, but of course the utmoat care should be exercised i: 
the use of the exploring needle. 
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Describe siniis thrombosifi. 

The kleriil sinus may be iiilfected by way of the Buperior pelroBtJ 
eiiius as ihe result nt' attic suppuratiou. TJaually, Iionever, the 
infection proceedii from the tnast^id cells by wuy of the numerouB 
small veins that reneh the sitius through the botie. An early stn^e 
of the process is the oci;lusiuii of the sinus by a finn fibrinous dot 
nhich may extenil hackwnnl as far as the torculur Ilerophili or 
tlownwunl into tiie internal jugular vein. The dcTelopmcnt of 
septic bacteria within the clot leads to general septic infection ; and 
if the patient siirvivea long enough, secondary aliscesses appear in 
Tarioos organs of the body, septic pneumonia being the most com- 
mon complication ; but it should not be forgotten tbat sinus throm- 
bosis may produce secondary sinus thrombosis and brain abscess on 
the opposite side. Occasionally sinus phlebitis occurs as the result 
of the contact uf necrosed bone, so that the sinus is eiisily torn 
duriug the mastoid operation, with resulting severe hemorrhage. 

What are the BTrnptoma of ainus thrombosis 7 

The progress of the disease is exceeding insidioi 
toms vague. The most reliable is u sudden great i 
ture, followed by an abrupt fall at suceesMve intervals as the result 
of the breaking down of a portion of the clot and the passage of 
septic material into the general circulation. Unless the thermometer 
be used every two or three hours during the day the eharacteristie 
variation in temperature may readily escape notice. In uncompli- 
cated cases inlra-cranial symptoms such as severe headache, paralj-sis 
or convulsions are absent. Sooner or later sjinptoms of general 
sepsis occur— asthenia, emaciation, an ashy hue of the skin, and 
piofiiBe perspiration. Severe rigors may or may not occur. 

A certain number of cases of primary thrombosis recover s|ion(ane- 
onsly, although it is imjHissible to state how many die subsequently 
of secondary cerebral abficcHa and other sequelm of the disease, 

"What is the treatment ? 

Eariy operation if the diagnosis is certain. Tlie onh lli<npLii!ie 
measures of value are those which combat the asthenn Nutritious 
fiiod, by mouth or rectum, large doses of (jumine and aleoholic 



i, and the sjmp- 
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imuiants. 

When the maaloid antnim has been previously opened the ongi- 
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nal opening sliQuld be culurged backwitrJ and duwiiwunl. and tlie 
dura exposed as far as the occi pi to-temporal suture. After the 
aiuuB has Iwen exposed the presence of a clot is ilolonuined either 
by the sense of touuh or by inBerting a carefully sterilizud hypoder- 
mic needle. If a thrombus is preuent, pus or foul- smell ing blood 
are uauiilly wilLdra,wn ; but if the channel is mimial, fluid blood 
alone enlera the syringe. 

To remove an iofectious thrombus, the siuus ia freely incised and 
its cavity emptied by the delit.'ate use of a curette until decidedly tree 
hemorrhage supervenes. The cavity should then be pocked with 
iodoform gauze. 

When the clot has estended downward into the jugular vein, aa 
evidenced by leadernesa along the anterior burder of the sterno-cleido- 
mastoid muscle anJ n cord-lifce structure oocupying the position of 
the vein, the veRsel shtiuld be esposod, laid open between two liga- 
tures, and the dot remuved as trom the lateral sinus. Any large 
tributary vein sliuuld, however, be tied before dividing tho jugular. 
If the operation is performed before secondary nbscefis or profound 
systemic infection has occurred, it may result in the recovery of the 
patient. 

FACIAL PARALYSIS. 
Wliat is facial paralysis ? 

l''aciiil iiamlvBiH, ur Hell s pulsy, is a paralj-Hi.s ur paresis of some 
or all of the niuMclea supplied by the facial nerve. In ilic graver 
foriti of the diseases there is complete immobility of the muscles of 
espresaiun <if the affected aide of the face, slight deafness from 
involvement of the stapedius muscle, unilateral paralysis of the 
uvula and the palate, and unilateral impairment of the sense of 
taste at tho anterior two-thirds of the tongue, through involvement 
of the chorda tympani nerve. 
What is the etiology of &cial paralyaia ? 

Tho disease may be central, as the result of basilar meningrtis, 
tumors or exostoses at the base of tlie brain, syphilitic lesions in 
this situation, or aneurysm of the vesaela at the base of the brain. 
Not a few cases are apparently rheumatic, ami result from exposing 
one side of tho face to a draught, sitting in a damp room, or suddenly 
chilling the body when overheated. The disease is 
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the aurlst cliiutly Iruiu ilie tact that it uiaj oucur an a. ixioiplicaliuD 
in a large variety of middle-ear affections, or aa a result uf the nerve 
being bruised or wounded diuing the Munie of an operation upon 
the middle ear, or from packing the wound too tightly after the 
operatiun. It should be borne in mind that the facial canal artlies 
twckward over the oval winilow and then descends almost perpen- 
dicularly through the teui|K)ral bone. As the result of the oblitiue 
position of the drum-head, the facial canal approaches in some 
skulls to within one milliiuetre of the annulus, at a position about 
midway between the floor and the roof of the eanal. The preesure 
of a polypus or an aeeum illation of epithelium or cerumen 
nerve through the thin bone of this region is sufficient i' 
cases t« produce paralysis of the facial ncn'e, usually remediable by 
the removal of the offending body. Generally, however, the facial 
nerve in ite passage through the middle ear is defended by compar- 
atively thick and hard bone. In some instances, however, the bone 
ooTering the nerve above the oval window is as thin as tissue-paper, 
and congenital dehiscences of the bone of this region are by no 
means uncommon, so that the nerve in such cases lies almost imme- 
diately under the mucous membrane. Such a congenital lack of 
hone in this position explains the occasional occurregee of facial 
paralysis as the result of simple non-snppurative catarrh of the 
middle ear. Suppuration of the middle ear is a common cause of 
facial parnlysis, sometimes so slight that the lack of mobility of the 
aflfected side of the face can be detected only by the closest scrutiny ; 
at other times ihe paralysis is complete and involves all the muscles 
supplied by the facial nerve on the affected side of the face. Such 
cases are doubtless the result of pressure on the nerve caused by 
spreading of the infiammalion fi-om the mucous membrane to the 
bony wall of the facial canal and the sheath of ihe nerve, and are 
the more favorable instances of the disease ; for aller the subsidence 
of the initamniation and the absorption of the exudation the facial 
paralysis disappears spontaneously. Facial paralysis occurs during 
and necrosis of the temporal bone if the inflammation and 
destruction extend to the nerve ; but caries of the facial canal is not 
always accompanied by paralysis, for instances are on record where, 
as the result of caries, the nerve has been exposed and balhed in 
pua for months without the occurrence of fecial paralysis. Facial 
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panlysH in moR iIma «■« JMlini't lus fullawnl ibe ampb murd 
uf ihr dram-botd and Wgtr wndes. and is i»t onmBiimMt as ibe 
result of ibe masUM apcnticw. iLet of tb>^ cases nkinntetF 
eompletdj recorer, soBdineB eren when tfiere vas msoti to sup- 
pose tliat Uie Dore had been eompkld}' wveivrL Wbes vorknig 
in the ndghboclHwd of the lacnl oerre. suue 0|)Ctaiars uv in ihe 
habit of direethig their asfii^tant to watch for tiifhl iwiichinf of 
the mnsdes of the Taw. and delist immediately should this occur. 
When liritching of the face oocots under these circan^aoces, it is 
an indication that mischief has already been done to ihc nerrc, and, 
unices abaolately necessaiy, the vicinity of the ladal nerve should 
be studiously avoided during the Slackc and mastoid opeiatioDS. 
Many operators are accnstonied, when perfortninR Kiisler's oiwra- 
tioD. to guard the portion of the facial canal with u hciit probe or 
similar device introduced into the tympanum ilimugli tlio <i|ietiini; 
in the mastoid bone. Doubtless this is a useful proeeduru In Mitue 
instances, but the use of the probe in this manner is apl lo priHJuce 
a misleading sense of security, and there ore rcaeonB for ii-licviiiK 
that in some instances the injury to the nerve has keen done l),v llie 
slipping of the probe entrusted to the band of an iiHsiMtant mllicr 
than by the instrument in the hands of the ('|>t>nitiir. '\'\w wiiuiiil 
in the bune at^r a niiddle-ear operation shmild \n: only litrhlly 
packed with naale, especially in the eumt id' chiUlri'ii. Tlio iirily 
instance of facial paralysiH oociurriini in the [inii'lii'n nl' ihc writw 
bapiiened two weeks after a niiiMlni.l niioriition, iix i> r.'mill ii" 
jug the wiiiitiJ too lighll.v, 
YTba.t are the sytnptomB of facial paralynlii 7 

Double facial paralysis is wiinnwhiit nin', Wliim it diir 
and is complete, the face is alwilitUily eiprcNiiiiiileiiN jitiil m 
bile as that of a graven imiiBO, In a enw" iilmi-rvi'il by Trliliwli 
cornea was partly dried an the rcfinll i>r cctniii'inn -i' \h-- Uiwt-i- 
the under lip hung lotwioly di)wn, iiml d.r . Im. l..,.| i. Im [.h Im .; 

in sj)eaking and eating. Facial |iiii:il;i i ■.nm (unr uri i 

suddenly, but in many InMlaiiiM-ii il"i'' n" i ■■' 'I'l' 

of pain in the side of the lu'inl iiml (>■ ii' I l ' 

side of the face. A [mtii-nt huHii' ii jl' 

is unable to wrinkle thii bniw <.r fliii <li. ■ ,■ il 
eyelid otl«n deftceridKWririi^wliiil iliuoiv iN.' iJlirrl 
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the paralysis of the orbicularis, the punetii liiuhrymalia drop a' 
from the globe and the eye is coiislaDtly eulfiised with tears, t 
being nu longer prut«ctcd IroiD dust and cold by the motionleBi 
Boon becomes inflamed. The ala nasi on the alTecled side cannot l> 
dU(«nded during inapiration, and hence nasal respiration and the 
sense of smell are impaired on the affected side. The angle of the 
month drops a little and is drawn somewhat toward the unaffected 
itide. While drinking, some of the fluid diibblea from the c 
of the mouth ; and the food collects between the cheek and the ] 
teeth, BO that it is necessary while eating to remove it from ti 
time with the finger. If the cheeks are distended, air escapes at 
the comer of the mouth, and because of the paralysis of the palat 
muscles it is usually necessary to employ the Eustachian catheter 
if the oars require inflation. The hearing is usually somewhat 
impaired as the result of paralysis of the palate-muscles, but some- 
times becomes still worse, if care is nut CEervised, from Eustachian 
aalpingitis resulting from the pHraiysis of the tubo-palatine muscles. 
When an attempt is made to amile, the entire lower part of the 
patient's face seems to move toward the unaffected side. If n 
ery does not occur, the affected muscles sometimes undergo atrophy, 
so that the afiected side of the face looks smaller tljan the other. 
Contractnres and spasms of the affected muselcB in some cases 
finally occur, the spasms being clonic in character and not painful, 
As the result of contracture the angle of the mouth is sometimes 
drawn upward and the naso-labial fold deepetied until at the Srst 
glance it would appear as if the unaffected aide of the face were the 
paralyzed one. 

In many instances the paralysis of the facial muscles is not com- 
plete, the muscles of the lower portion of the face being the ones 
most affected. In some instances, however, the muscles of the 
lower portion of the face and those of the forehead as well will be 
almost completely paralyzed, while the eye can still be completely 
shut, although with considerable effort As this form of paralysis 
is the most common afler middle-ear operations, it would appear 
that the fibres of the nerve supplying the imiscles of the lower part 
of the face and the forehead occupied a mure sujierficial position J 
within the facial canal than those supplied to the orhicularis 
palpebrarum. 
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b focial paralysifi vhat points in diagnosis should be borne in 

In tlii! Viirit-ly of tin: diseiwe liuc In a euritral lesion ibe jiaralysia 
usually ocTure aDer aii apoplectic sciEure, and oilier miracleg are 
generally affected be«ide§ ttose of the fat*, (leriemlly in mich 
cases [he nmsdea of the foreliead and the orbiculuriB jnil|M;brarura 
are affected to a, conaiderubly less degree than tliuse of the 
other purta of ihe face, and the electric contractility of the 
affected muscles is not affeeted in the slightest degree, no matter 
hov profound the paralysis may be. In a certain proportion 
of eases the unilateral paralysis of the pabte, impairment of 
the ftmction of taste at the anterior twu-thirds of the tongue, 
and the presence of a disease of the middle ear that is capable 
of causing a lesion of the seventh nerve are points that will help 
to clear up the diagnosis. In peripheral facial paralysis it is soiue- 
tiraes possible to determine with a certain amount of accuracy the 
portion of the seventh nerve in which the legion has occurred. If 
the lesion is above the geniculate ganglion, there will be paralysis of 
all the faeisl muscles, and those of the palate and uvula, with dis- 
taibance of hearing: but the sense of taste will be unim|)aired, 
because the chorda tympani nerve enters the faeial at the geniculate 
ganglion. If the lesion is between the geniculate ganglion and the 
point at which the nerve to Ihe stapedius muscle is given off, there 
will be paralysis of the facial mosclee, disturbance of hearing, and 
impairment of the sense of taste, but the movements of the si>tl 
palate will remain unimpaired, because its motor fibres are supplied 
from the geniculate ganglion. If the lesion is situated between the 
point where the stapedius nerve is given off aud the point wliere 
the chorda tympani leaves the nerve, the former symptoms will he 
present, with the exception that there will be no disturbance of 
hearing ; anil if the lesion is below the point where the chorda 
leaves the facial nerve, there will simply be paralysis of the muscles 
of one side of ihe face. In order that the above should be practical 
for purposes of diagnosis, it is neccssarj' that the lesion should be 
sufficiently great to involve all the fibres of the nerve, which, of 
course, is not always the case. 
What ia the prognosis ? 

The profiniisis, of course, will depend upon the nature of (he 
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lesion proJucing |L« fafiul piiralysiB. Whtn a jHirlinn of the nerr^ 
has uluughed away as the nwiilt of caries of the temporal bone,. J 
recovery Irom facial paralysie is not to be expected ; aod nhere tl 
nerve has been complelely divided during a middle-ear operation, 
complete recovery rjrely occurs. Cases of parcaia of the facial 
uerve uud cases where only a jiart of the muscles of the face a 
involved usually result in complete recovery. The development of 
contructures and Rpnsm is a most unfortunate event, as n 
where this occurs recover from the facial pamlysiH ; and considerable I 
deformity of the face is usually the result of the contractures and ' 
spasms. Wlien the electrical excitability of the nerve and muscles 
remains unchanged, spontaneous recovery in from thre 
weeks may be expected, providing the middle-ear disease that pro- 
duced the lesion of the nerve ceases to be an active factor in the 
case. In many coses the excitability of the nerve and muscles to 
the faradaic and galvanic currents begins to diminish within a few 
days of the onset of the paralysis, and is entirely lost at the end of 
a week or ten daj's; and this extinction of electric excitability con- . 
tinues until the patient begins to recover. Usually, in such cases, 
the patient is able l*> pn>duce voluntary movements of the paralyzed 
muscles before the nerve begins to react to electric stimuh. The 
case should not be regarded as hopeless when electrical escitAbility 
of the affected muscles is entirely lost for a short period ; but such 
cases make a tedious recoveiy, and a period of from six to nine 
months usually elapses before a cure of the paralysis occuiB. 
What is the treatment ? 

If diseased, the middle ear should of course receive appropriate 
local treatment In rheumatic cases and those resulting fmui dis- 
ease of the middle ear it is well to place the patient upon full doses 
of iodide of potassium and an ointment of equal parts of mercurial, 
iodine, and belladonna ointments should be rubbed into the skin 
over the mastoid and below the ear sufficiently ofien to keep the 
parts slightly sore to the touch. Afler fn>m one to three weeks 
have elapsed and reaction has set in, it is well to be^in the use of 
electricity, preferably the faradic current, to the affected muscles, 
hut in some cases better results are obtained from the employment 
of the galvanic current. A weak galvanic current may be sent 
along the affected nerve-trunk by placing a medium-sized electrode 
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over eauh car (the oegativo on the affected aide), aad pairing a ci 
Knt betvrecD theiu. The faradic current may bo applied to the 
affected muscles by placing a small electrode over them in turn ; or 
the electrude may be passed along a line in front of the auricle in 
order t« reach the fibres of the pes anserinuB where they emea the 
side of the face. The current tihould he of sufficient strength to 
produce conlractiixii^ of the affected miiM:kB, and the sittings should 
last not lunger than ti;ii minutes every dny or every other day. 

DISEASES OF THE PERCEPTIVE APPARATUS. 
How is a, diagnosis made between middle ear-deafness and 
that resulting from disease of the internal ear? 

The diagnosis is maJc from (he hislory of [he ca.'^e and by means 
of tnning-forks. Sud<ien dfatiiess without pain is usualli' the result 
of impacted oerumen or of disease of the receptive apparatus of the 
ear. In must cases of long-continued disease of the middle ear the 
functions of the labyrinth become impaired because of the extension 
of the disease into the vestibule. It should be home in mind that 
there are a few very short rods at the oomnicneemcnt of Corti's 
organ near the vestibule, and that these rofis are set in vibration by 
high-pitched sounds. Ilonce when disease of the middle ear hu 
extended from the middle ear into the labyrinth, hearing is greatly 
impaired for high- pitched notes. 

A vibrating tuning-fork with its handle upon the mastoid is heard 
I'inger in middle-ear disease than if the middle ear were normal. If, 
howover, the functions of the labyrinth are impaired, the revetse n 
the case, A vibrating tuning-fork with its handle upon the vertex 
or forehead is heard best in the deafer ear in eases where the func- 
tions of the receptive apparatus are unimpaired (Weber's method). 
Tjie sound of a vibratjng tuning-fork is bean! longer when its tines 
arc at the auditor)' meatus than when the handle is pressed upon 
the mastoid (Rinne's test, positive) by normal ears and by ears in 
which deafness is mainly the result of impairment of the functions of 
the receptive apparatus. Rinne's lest is negative in cases where the 
deafness is due to impacted cerumen or disease of the middle ear. 

It must not be supposed that tests with the tuning-fork are infal- 
lible ; for example, in cases in which the capsular ligament around 
the stapedio-vestibular-joint has become stiif asthe result of dise 
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it is easy to understand how tlie stapes can become fixed in the oval 
window as the result of a. blow on the side of the bead or the cud- 
cussLon produiied by the unexpected discharge of firearms. Under 
gueh circumstaniKS suspension of the fiinction of hearing will result 
&om suddenly-increased interlabyrinthioe pressure. The symptoms 
under such ciruumstauees would all point tuward disease of the laby- 
rinth, and yet tlie heuring may become nearly normal as the result 
of vigorous inflation of the middle ear by Politzer's method, 
evident that, in a cose of this kind there was no actual disease of tl 
labyrinth. 

What are the Bymptoms of concussion of the labTtinth ? 

Sndden deafneiw lollowing (;oni-uMMion or a blow, without visible 
local injury. Tinnitus is usually present. The j>ruj,'nosis is unfavor- 
able, but 3^^ to J of a grain of pilocarpine should be injected subca- 
taneously each day until symptnms of weakness of the patient occm 
or it is manifest that the treatment is unavailing. 

What is hysterical deafoess ? 

Hysterical deafness ia a somewhat rare symptom occurring in 
hysterical women. The deafness may be complete, lasting for 
several hours or ihiys. Treatment is the same as for other hyster- 
ical conditions. 

Hot is the internal ear affected by syphilis ? 

Plastic exudations may occur within the labyrinth similar to those 
occurring in plastic iritis. The disease is ushered in by loud subjec- 
tive noises, deafness soon following. There is usually a noticeable 
disCmitance of the patient's gait, and he complains of constant diz- 
ziness. The prognosis is not altogether unfavorable if vigorous 
aniisyphilitie treatment is begun early. 

What is the significance of a discharge of blood &oni the 

internal ear 7 
Occurring uIUt traumatism, as it invariably docs, a discharge of 
blood from the internal ear indicat«B fracture of the base 
skull. An effusion of blood may occur within the labyrinth 
e complete disintegration of this organ. 
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What is Meniere's disease? 

^^M^oidre's disease' is a name given to a group of symptoms 
which may be caused by various affections of the labyrinth, the 
acoustic nen^e, or the central nervous system, usually apoplectiform 
in character. There are sudden loss of hearing, tinnitus, and vertigo 
to such a degree of\en that the patient is unable to maintain his 
balance and falls to the ground. 

Usually the more alarming symptoms pass away within a few 
days, leaving, however, some deafness, tinnitus, and vertigo, which 
may remain for years, the deafness gradually getting worse until it 
is complete. 

What is the treatment? 

After the subsidence of acute symptoms iodide of potassium may 
be administered in doses of from 5 to 15 grains three times a day, 
and compound iodine ointment may be rubbed into the tissues about 
the ear. A hypodermic injection of pilocarpine, I'ff to ^ of a grain, 
should be given each day. It should be borne in mind that the use 
of this drug is not unattended by danger, and inhalations of am- 
monia or the administration of a stimulant may be necessary during 
the sweating stage to maintain the heart's action. 

Quinine, in small doses three times a day, is rd'omniended by 
some authorities, the statement being that its use at first nicreajiea 
the disagreeable symptoms, but is followed by their amelioration. 

What other diseases occur in the lab3rrinth ? 

Metastasis may occur in parotitis or mumps to the labyrinth, with 
an exudation of a plastic material, the symptoms being deafness, 
tinnitus, and vertigo. If the affection is treated early, before the 
organization of the plastic material, with hypodermic injections of 
pilocarpine, the prognosis is not altogether unfavorable. 

Politzer and Voltolini have described primary acute labyrinthitis, 
but this affection is very rare. Panotitis as the result of scarlatina, 
diphtheria, or variola is not so very uncommon. The affection, which 
generally begins as an acute inflammation of the middle ear, extends 
to the labyrinth, or both parts of the ear may be attacked simultane- 
ously. The course of the disease is very rapid, and it ends in com- 
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plete destruction of the organ of hearing. Its sequelae may be 
caries of the bone and chronic suppuration of the middle ear. 

When the affection begins, as it generally does, as a purulent 
inflammation of the middle ear, vigorous treatment by means of 
antiseptic injections, the use of powdered boracic acid, and other 
suitable measures will usually control the severity of the inflam- 
matory process before the labyrinth is involved. 
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FOBMULJE. 

1. Sodii bicarbonatis, ) .. ^. • 
Sodii biboratis, J 

Acidi carbolic! gr. xv. 

Glycerin! f gj. 

Aquae q. s. f §iv. — M. 

Sig. — ^Add to a quart of water and use as a wash for the nose and throat. 

The above wash, which is a modification of the celebrated "Do- 
bell's solution," is entirely bland and unirritating to mucous mem- 
branes. It may be used either as a spray to cleanse the mucous 
membranes of the nose and throat, or may be prescribed as a wash 
for the patient's use at home. When used as a nose-wash by the 
patient it should be at a temperature of about 100° Fahrenheit. 

2. Sodii bicarbonatis, ) aa ^i 
Sodii biboratis, i 

Sodii salicylatis gr. iij. 

M^'^^^^l'l aagr.j. 

Thymol, ) 

Glycerin! f 3J* 

AqufiB torrid q.s. fgiv.— M. 

Sig.— Dilute with 7 parts of water, and use as a spray or wash for the 

nose and throat. 

The above wash, which is similar in its therapeutic action to Do- 
bell's solution, is free from the odor of carbolic acid that is so very 
disagreeable to some individuals. Both washes are sufficiently alka- 
line to soften and dissolve mucus. They are entirely bland and 
unirritating to mucous surfaces, as the result, partly, of their specific 
gravity, being about 1.020, like that of the tears, the urine, and 
some other normal secretions. A wash either much above or below 
a specific gravity of 1.020 will be irritating from this fact alone, re- 
gardless of its composition. In cases of atrophic rhinitis, where it is 
desirable to increase exosmosis, the wash should be used more con- 
centrated than in chronic and in hypertrophic rhinitis. 

3. Listerine f giij-TJ. 

AqusB Oij. 

13 
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Uaofiil as a disinfectant and irritating wash in iitrophic rhinitis. 
4. Fluiii ooflioolhie 1"0.") 

May be used with the atomizer and applied to tlie nasal mucouaj 
membrane as a protective. 
6. Fluid ftlbuliue. 

Many of the bleaehed or white-fluid coBmoUnes for sule in 
market are bland and unirritating. while othera are very irrituting to 
sensitive uiueuns membranes. The surgeon should assure himself 
of the bland and unirritating qualities of such preparations before 
using thera in his office practice or prescribing them for the m 
his patients. Certain gums and camphors nearly insoluble in wattar \ 
may be dissolved in fluid eosmuline or alboline and used witb ad- 
vantage as applications U) mucous membranes. Probably the most | 
useful of such substances are menthol and camphor. 



8. Fluid alboline Jj. 

Camphat gr. i 

Make a golutiuu. 



3 sedative and slightly 



» 



The above solution of camphor in 
astringent. 

7. Fluid alboline Jj, 

Menthol gr. x.— M. 

Sig,— Use with an atomiier. 

A solution of menthol in oil of the above strength, when applied to 
tlie nasal mucous membrane, produces at first a sensation of irrita- 
tJon, followed by decided sedative effects and a sensation of cold. 
Its anslgeaic properties in acute coryza are decided. Frontal head- 
ache as the result of a cold in the head is promptly relieved by 
spraying the nasal mucous membrane with the above formula. 

8, Solution of the bjdroclil orate of cocaine, 4 per ueiit. 

The local anDesthesia produced by the application of a 4 per cent, 
solution of cocaine to the nasal mucous membrane, although later in 
making its appearance, is more profound and enduring than if a J 
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roSga'«iIutlon were employed. This is prubably due to the fitct 
that confracliuD of the Bapeftickl blixMl'VeeaelH, occurring almoat 
immediately when :i strong solution of cocuine is applied lo the naaal 
mbrune, greatly interferes with its further absorpttoD. 
When it is desired to produce local ttuffisthesia of any jiortion of the 
ir of the nose for the purpose of operation, a piece of abeiorb«nt 
cotton should be saturated wilh the c»caine solution and kid in con- 
tact with that part of the nose where the aniestheftia it) desired, and 
alter (he lapse of a few moments the sensibility of the parts should 
be tested with a probe; if anesthesia has not been produced, the 
piece of absorbent cotton should again be dipped in the solution of 
cocaine and replaced within the noac. Aniesthesia of the tytupanio 
rauoous membrane may be produced in the same maimer, or a few 
drops of a 4 per cent, solution of cocaine may be iiuected into the 
tympanum by means of a syringe. Watery solulJona are not absorbed 
with sufficient tiicility by the skin lo render their use inside the 
auditory canal at all satisfactory for producing local amesthesia. 
Kininishcd senaibility of the drum-head and of the walls of the 
canal may, however, be secured by rubbing well into the skin of the 
parts a 1U per cent, ointment of cocaine in lanolin. 



Aqllffi fgj. 

A solution of antipj-rine of 2 lo 4 per cent, strength, when apraycd 
upon the mucous membrane of the nose or pharynx, has the 
power of contracting the capillaries and of producing an artificial 
anaemia, which effect is maintained for from three to five hours. 
Solutions of antipyrine may be used with the atomizer in all acute 
inflammations of the mucous membrane of the upper respiratory 
tract. When used after the application of cocaine to the interior 
of the nose, a 4 per cent, solution will miuntain the conlraotile effect 
of cocaine upon the erectile tissue for several houra. When sprayed 
upon the nasal mucous membrane without the previous application 
of cocaine, a 4 per cent, solution gives rise to a smarting sensation, 
which, however, quickly subsides. Antipyrine solutions of the proper 
concentration applied to mucous membranes produce analgesia, but 
not local amestbesia. 

10. Solution of peroilde of hydrogen, IE volumw. 
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It ia usually important that the peroxide of hydrogen applied to 
the mucous membrane of the nose, pharynx, or tympanum should 
be as uniiritating as pomHe. Many of tho preparations sold in 
the market are irritating to mucous menibranee; because of the free 
acid which they contain. While the presence of an acid ia sMd to 
increase the antiseptic properties of the drug for certain purposes, 
it renders the solution nearly unSt for use inside the nose, but more 
especially for use within the tympanum, A 15-volume solution of 
peroxide of hydrogen of neutral reaction may be injected into the 
tympanum with impunity if there be a sufficiently large opening 
through the drum-head to permit of the ready exit of the large 
quantity of foaming material immediately produced by its contact.^ 
with pus. Peroxide of hydrogen may also be applied by a eottoO'-J 
tipped probe to any uceessible part of the middle ear, in order to 
loosen inspissated pua and cholesteatomatous masses. For this par- 
pose stronger than 15-volumc solutions are sometimes convenieat. 
A 15-yolume solution may be concentrated to any desired sb^ngth 
up to a ]00-Yolume solution by rapidly evaporating it in a shallow 
dish at a temperature just below the boiling-point. Under these 
circumstances the water of the solution is evaporated much more 
quickly than the peroxide is decomposed. 

11. lodini gr. X. 

Kalii iodidi 5gs. 

Qlycerini fjj.— 

12. Boroglyceridi 5j. 

Glyoerini (atihjdriil) ^.-: 

Pulverize the boroglyceride in a mortar and dissolve in the hoi 
anhydrous glycerin. 50 per cent, boroglyceride, made in this u 
ner, Js lees irritating than that for sale in the drug-stores. 

13. Acidi tannic! gr. xl. 

Gljcerini f5J--M. 

Solve. 

The above solutions are useful applications to the mucous mem.-'J 
brane of the nose and pharynx. The compound iodine solution u 
especially useful in catarrh of children, in whom the adenoid s 



19^H 



tures bear the brunt of the inflammation. Applied iiiaide tlie crypts 
of the tonsils by means of a eotton-tipp«l probe bent at a. rigbt 
angle, it often brings about a rapid absorption of the hypcrtrophied 
glands. Either of tlie other solutiong maybe applied by means of a 
suitable cotton-tipped probe to the mucuua membrane of the nose or 
naso- pharynx. 

. H. Aloobol abwiliiti. 

U^ful as an application to the tympanic mucous membrane when 
it is covered by granulations and small polypi. B'or the patient's 
use at home, to cause Hhrinking of granulations and polypi, absolute 
alcohol, diluted with an equal amount of water, may be prescribed, 
to be dropped into the auditory canal several times a day. Boric 
acid dissolved in alcohol may also be prescribed for use in the same 

l.'i. PulvU acidi borici. 

It is absolutely necessary that the powdered boric acid, insufflated 
within the tympanum as an application in the treatment of purulent 
inflammation, should be impalpable and free from all grit, as the 
sharp- pointed crystals of this substance are extremely irritating. A 
good plan is to test the powdered boric acid by rubbing a small 
quantity upon the lip with the tip of a finger, rejecting as unfit for 
use inside the ear those specimens that are "gritty." 

It is important also that too large a quantity of boric acid should 
not be thrown into the ear at one time, or it may form a hard mass, 
and thus prevent the escape of discharges. This is less likely to 
occur if the powdered boric acid be triturated with tincture o~ 
cn,lendula officinalis, as advised by Sexton. 

The following powders are of use in the treatment of otorrhoea: 

18. Chioolini salioylatifl S'S'Si- 

PulviH acidi borici 5)' 

17. Aluminii gr. s. 

PulviB acidi borici ^- 

IB. lodoformi ,5j. 

Pulvis acidi borici 3J. 
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'. UngURnti hydrargyri, 



Uugueiiti iudiii 



i gj.-M. 



i 



Uaeftil lis ao inunction over tlie masUiid in minniencing mastuiditis, J 
uiid as an inunution over hj'iierlriipliied Ijiuiiluitii- glunds abo'.it 
angle of the jaw. 

20. Ungueuti hydrargyri, j 

Uiieueiti iodini > iia 3j-— M. 

Unguenti beHudonniB, ' 

Useful as an inunction within the aiiditury cuiiiil in furunculus 
diSiise inflammation, 

21. Hydrargyri oiidi flavi gr, ij. 

Pelroliiti oiij.— M. 

Useful as an application in eczema of the auriule after all Bcabs and 
araets have been removed tiy means uf peroxide of hydrogen. This 
ointment should be well rubbed into the inflamed tissues, and a 
single application is soniettinea siifitoient to bring about a cure if 
care be exercised that purulent discharges from the tympanum are 
not allowed to come into i-untact with the skin of the auricle. 

52. Chloroform i. 

53. lodiui. 

24. Tinctnne iodini f.^j. 

^ther fjj.— M. 

25. MenUiot. 

The vapor of these substances is sometimes used as an application 
In the mucous membrane of the middle ear. They should be pre- 
served ready for use in wide-mouthed, glass-stoppered bottles, so 
the Politzer air-bag can be Slled with their vapor by placing 
the nozzle of the l^ag within the neck of the bottle while the bag is 
expanding. Ether and chloroform vapor will sometimes penetrate 
the middle ear through tlie Eustachian tube when it is inipos' 
to inflate the middle ear with simple air by Politzer's method 
or the use of the catheter. 
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26. Ck)ntractile collodion. 

Contractile collodion is sometimes applied to a cicatrix or atrophic 
drum-head to hold it in a favorable position for hearing. For this 
purpose only a small amount of the collodion should be painted upon 
the drum-head at one time, as there is some danger of producing 
m3nringitis from the injudicious use of the remedy. 

27. Phosphorated oil. 

Formerly many ointments and solutions were applied to the mem- 
brana tympani for the relief of tinnitus and deafness caused by 
catarrh of the middle ear. Although this form of medication has 
largely been abandoned, phosphorus dissolved in olive oil, if applied 
to the drum-head, will sometimes bring about improvement of the 
hearing in deafness due to senility. 

28. Atropise sulphatis gr. iv. 

Morphias sulphatis 3j* 

Aquae f Jj. 

One or two drops may be applied inside the auditory canal for relief 
of the pain incident to acute inflammation of the middle ear and 
mjTingitis. 

29. Argenti nitratis 3j-U- 

AqusB f 3J— M. 

May be used as a sedative application in granular inflammation of 
the tympanum, a small amount being painted upon the parts by 
means of a dossil of absorbent cotton. 
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Abbreviations to record results 

of examiuatiou, 69 
Abscess in external meatus, 77 

of membrana tympani, 92 
Acou meter, 45 
Acoustics, 36 

Adult mastoid process, 165 
Air-coudensation and rarefaction, 

53, 109, 112 
Air-douche through catheter, 67 
Allen's probe, 53, 85 
Anatomy of external ear, 17 
of internal ear, 29 
of middle ear, 22 
Appun, table from, 39 
Aquseductus Fallopii, 23 
Artificial perforation of membrana 

tympani, 94 
Aspergillus, 78, 79 
Atrium, 22 
Attic, 22 

Auditory nerve, origin and distri- 
bution of, 33 
Aural cholesteatoma, etiology, 88 

stethoscope, 62 
Auricle, anatomy and description 
of, 18 
deformities of, 71 
diseases of, 74 

treatment, 74 
eczema of, 74 

treatment, 74 
frost-bite of, 73 
treatment, 73 
muscles of, 18 
new growths upon, 75 
othsematoma of, 71 

treatment, 72 
vessels and nerves of, 18 
wounds and injuries of, 73 
Auscultation-tube, 62 
Autophony, 107 



Bing's method of differential diag- 
nosis, 44 
Blake's middle-ear canula, 121 
Boric acid, 197 
Bromide of sodium, 112 
Buck's drills, 129 

Canal, external auditory, 19 
diseases of, 75 

Canal is reunieus, 29, 31 

Canula, Blake's middle-ear, 121 

Caries of ossicula, 120 
of temporal bone, 124 
of tympanum, 124 

Catheter, Eustachian, 64 

Cerebral abscess, symptoms of, 
180 

Cerebellar abscess, symptoms of, 
180 
treatment, 181 

Cerumen, impaction of, 84 
etiology, 84 
treatment, 84 

Ceruminal glands, 19 

Chalk deposits on membrana tym- 
pani, 98, 105 

Cholesteatoma, 87 

Chromic acid, 119 

Cicatrices of membrana tympani, 
97 

Circumscribed inflammation of ex- 
ternal auditory meatus, 75 

Clamps on tuning-forks, 40 

Cleft lobule, 74 

Cochlea, 29 
functions of, 35 

Collodion, 98 

Concussion of labyrinth, 190 

Cone of light, 21, 90 

Corti, organ of, 31 

Curette, Gottstein's 103 
Volkmann's, 172 

201 



Eo2 



the middle-es 
npeiatioua, 13H I 

differential diagnoaia of, 133 
hysterical, 190 
DcfonnitiaH of aoricle, 71 
DlUKnoaU and treatment of iliscasea 

of ear, 16 
Differential diaKnoBiit between mid- 
ir and labyrinthine dis- 



Dilator, n 



Facial nerve, paralysia of, 124 
pamlysis, 183 

diuguosis, 1S7 
etiology, 183 
proguoais, 18T 
iiymptonis, ISa 



?, 13a 



107 



Discharge of blood from internal 

ear, 190 
DiaeBHeB of eat as reanlt of i 
pharyngeal catarrh, 60 
of external ear, 71 
of membrana tympani, 89 
of middle ear, m 
Dizzioesa oa reauit of Gelle'a teat, 44 
of presaureon roand window. 34 
Dnclns cochlcaria, 31 
DySKHthesia acouatica, 107 

Eak. anatomical diviaiona of, 17 
Ear-Bpout, 86 
Ecaema of auricle, 74 
Eiidolymph, ao 

Entotic nseof apealiioK-trTinipct, 44 
Eustachian catheter, 64 
introduction of. <» 

obataeles to, 67 
PolitKcr'a air-bag with, 67 
tube, duacription of, 527 
niUBclea of, 3H 
patency of, 62, 70 

teat for, 110 
pharyngeal orifice of, 62 
veaaelB and nerves of, 28 
ExBininatlon of patients, 68 
ExostosiB, SO 
etiology, 81 
symptoma, SI 
treatment, 81 
External and middle ear of a 
bom child, 160 
oar, anatomy of, 17 
congenital dejecta of, 71 
. diseases of, 71 

Extraction at foreign bodies from 
external auditory meatus, 
of onicnla, 129 



Fenestra oval is, 23 

.-otnnda, 23 
Fold, anterior, 89 

Foramen for passage of Jacobflon'a 
nerve, 83 
of Eivini, B9 
Forceps, rongeur, bone-gnawing, ISB 

Sexton'a foreign-body, 125 
Foreign bodies in external auditory 

meatus, 92 
Foreshortened view of raftllens- 

handle, 109 
Formnlie. 193 

Fossa of Roacnmiilter, 62, 66 
Fox 'a head-band. 49 
Fracture of base of skull, indication 

of, 190 
Froflt-bite of auricle, 73 



Fung 



3,79 



Funiculosia of external auditory 



Qaltok'b wbiatle, 3 



119 



t. 121 



Qruber's ratitrivancs for introdn- 

cing artificial drams. 97 

method of in traducing EuatBcbian 

catheter, 66 
specula, 49 

HjBHATOHA uf aaricle. 71 
Hair-follicles, 19 
Hammer-bone, 24 
Harmony, 39 

Hartmann's taning-forha, 40 
Hearing, 35 

better in noise, 107 

cells, 3£ 
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Hearing, instruments to improve, 

97 
tests for, 35 
Heat in treatment of otitis diffusa 

acuta, 78 
Herpes zoster of auricle, 74 
History in examination of jtatients, 

68 
Hydrobromic acid, 112 
Hyperostosis, 80 
Hysterical deafness, 190 

Image, posterior rhinoscopic, 60 

Impacted cerumen, 84 

Incisions of membrana tymjtani, 
128 

Incisura Rivini, 20 
Santorini, 20 

Incus, description of, 24 
removal of, 129 

Inflation by Politzer's method, 63 
by Valsalva's method, 62 

Intensity of tone, 37 

Intra-cranial complications of dis- 
ease of the middle ear, 179 

Intra-dural abscess, 180 

Intra-tympanic operations for the 
relief of deafness and tin- 
nitus, history of, 141 

Irrigation fluid, 193 

Iterchorde, anterior and posterior, 
23 

Keratosis obturans, 86 
Konig's rods, 38 
Kramer, 49 

Labyrinth, concussion, 190 

description, 29 

diagnosis of disease of, 132 

discharge of blood from, 190 

diseases of, 191 

syphilis of, 190 
Lamina reticularis, 32 

spinalis ossea, 31 
Leech, Luer's artificial, 77 
Leeches in treatment of otitis ex- 
terna diffusa acuta, 77 
of mastoditis, 128 
Ligamentum obturatorum stape- 
dius, 26 
Light, sources of, in otoscopy, 50 

Gleason's electric, 129 
Lobule, 18 



Lobule, cleft, 74 

Lowenburg's method of introducing 

Eustachian catheter, 66 
Lucae, on testing the hearing, 41 

Mach theory of sound-testing by 

tuning-fork, 41 
Malleo-incudal joint, 24 
Malleus, description, 24 

removal, 29 
Massage of middle ear by Siegle*s 

speculum, 112 
Mastoid antrum, 28 
cells, 28 

formation, pathological import- 
ance of these types, 166 
operation for opening, 129 

of opening the, 170 
process, 28 
abscess of, 132 
adult, 165 

history of operations upon, 169 
Mastoiditis, etiology, 167 
pathology, 167 
symptoms, 168 
treatment, 169 
Meatus, external auditory, 19 

acute circumscribed inflam- 
mation of, 75 
etiology, 75 
pathology, 75 
symptoms, 76 
treatment, 76 
animate objects in, 82 

treatment, 82 
diseases of, 75 
foreign bodies in, 82 
removal of, 83 
Membrana basilaris, 31 
flaccida, 20 
Shrapnelli, 20 
paracentesis of, 119 
perforation of, 95 
tensor of membrana tympani, 20 
tympani, abscess of, 92 
malleus and incus, removal of, 

prognosis, 132 
anatomy and description of, 20 
artificial, 97 

chalk deposits on, 98, 105 
change in curvature of, 90 
cicatrices, 97 
curvature, 90 
diseases of, 89 
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causing ear-disease. 60 
Not«B, inability to hear high 18 


H muUipIo iiiciBiuiiH uf, 19S 




vibraliona per second to produce, 


■ perforation of, 94 




etiology, yi 




prognosis. 96 


OlNTMBNT, inunction with com-^^^B 


Bymptoma, 95 


pound iodine 10? ^^^H 


treatment, 97 


Osseous gcoH th In meatus SO ^^^H 


permaiiont opening in. 138 


Uasicula, unatumj and deBCriptiaii,^^^^B 


remuval of. 139 


23 ^^H 


rupture of, M 


articulations. 34 ^^H 




caries, 120 ^^H 


BymptoniB, 94 


removal of, 129 ^^M 


trealroenl, t»4 


Otbxmatunia of auricle. 71 ^^^H 


by air-douche, 64, 91 


Otitis externa ilitTusa acuta, 77 ^^H 


secandaria, 23 


etiology, 77 ^^^1 


Viuwola B.ad nerves of, 31 






treatment, 77 ^^^M 


_ 20 


chronica, 78 ^^^M 


■ M£ui«ro'a diaeaae, 106, 191 


etiology, 78 ^^H 


■ treatment. 191 




■ Meuiugitis. lao, 121, 137 


treatment, 79 ^^^H 


P complicating diaease of uiiddle- 




i ear. symptoms, 179 


etiology, 80 ^^H 


treatment, 179 


symptoms, 80 ^^^^| 


Mirtdiecar, catarrh uf, 98 


treatment. 80 ^^^1 


chronic dischurge from, 144 


media catarrhalis acnta, 96 ^^^1 


disc.a'^.'S of, 98 


etiology, 99 ^^^1 


operations on, 126 


other names appliL-d to, DS ^^M 


suppuration of, 117 


pnthology, 90 ^^M 


treatmenl, 144 




Mirrors for rhinoaoopy, 67 


symptoms, lUO ^^H 


Muscles of auricle, 18 




of EuaWohian tube, 28 


chronica, 104 ^^M 


Music, Hcieoce of, 36 


etiology, 106 ^^H 


Myringitis, Bl 


forms of, 101 ^^^H 


etiology, 92 


other names applied to, IMl^^H 


symptoma, 92 


pathology, 104 ^^H 


Myringotomy, 127 


symptoms, objective. 109 ^^^| 




sultjective, 107 ^^H 


Nabks. 54 


treatment. 111 ^^^H 


oiamination of posterior, r£ 


anbacuta, 103 ^^^H 


J Naso-pharyngeal catarrh, 00, 111 


etiology, 103 ^^H 


1 Necrosis of temporal hone. 124 


treatment, 103 ^^M 


1 Nerve, auditory, 33 


suppurativa acuta, 117 ^^H 


1 Nervwi of auricle, 19 


etiology, 117 ^^M 


IT of Enstachian tube, 38 


pathology, 117 ^^H 






of tympanum, 27 


symptoms, 117 ^^^H 


tynii)anio plexne of, 32, 27 


treatment. 118 ^^^H 


New growths, lai 


chronica. 120 .^^H 


Noises, subjective, HH 

1 


etiology, 120 ^{^^^H 
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Otitis media chronica, symptoms, 
120 
treatment, 121 
Otoliths, 32 
Otoscope, 47 
Otoscopy, 46 

manner of conducting, 50 

obstacles to, 52 

sources of light in, 50 

speculse used in, 49 

Paralysis, facial, 183 
diagnosis, 187 
etiology, 183 
prognosis, 187 
symptoms, 185 
treatment, 188 
Paracentesis of membrana tympani, 

102, 112, 118 
Paracusis duplicata, 107 
diplocusis, 107 
Willisii, 107 
Parotitis as result of exanthemata, 

191 
Patients, examination of, 68 
Pendulum-vibration, 36 
Perforation of membrana tympani, 

94 
Perforation-whistle, 120 
Perichondritis of auricle, 71 
Perilymph, 29 
Pharyngeal orifice of Eustachian 

tube, 62 
Pinna, 18 
Pitch of tone, 37 
Pneumatic speculum, Siegle's, 53 
Politzer theory of sound-testing by 
tuning-fork, 41 
by watch, 45 
air-bag, 64 

inflation with, 63, 67, 101, 103, 

111, 119, 129, 132, 190 
used with Eustachian catheter, 
67 
Polypi, 121 
etiology, 121 
pathology, 123 
symptoms, 124 
treatment, 121 
Position of operator and patient, 50 
Posterior nares, 54 
Post-nasal space, 54 
Pressions cen tripe tes, 44 
Processus cochleariformis, 23 



Processus lenticularis, 24 
Promontory, 23 
Prussak's space, 20 
Pseudacousma, 108 
Pyramid, 23 

Recessus epitympanicus, 22 
Reflector, 47 
Reisner's membrane, 31 
Removal of the remains of the 
drum-head, malleus,and incus 
in suppurative cases, 148 
Rhinitis a cause of ear disease, 60 
Rhinoscopy, 54 
anterior, 54 

appearance of nose in, 55 
posterior, 56 
image, 60 
obstacles to, 58 
Rinne, 41, 42 
Rinne's test 42, 110, 132 
Rivini, foramen of, 89, 95 

incisura, 20 
Rocking sensation as result of press- 
ure on foot-plate of stapes, 34 
Rohrer's diagnostic table, 70 
Rosenmiiller's fossa, 62, 66 
Rupture of membrana tympani, 94 

Saccule, 29 
Scala media, 31 
tympani, 31 
vestibuli, 31 
Semicircular canals, anatomy and 
description, 32 
contents, 34 
functions, 34 
Severing incudo-stapedial articula- 
tion and mobilizing or ex- 
tracting the stapes, 133 
prognosis, 136 
Sexton's foreign-body forceps, 125 
Shrapnell's membrane, 20 
Siegle's pneumatic speculum, 53, 

109, 112 
Simrock's method of opening mem- 
brana tympani, 128 
Sinus-thrombosis, 182 
symptoms of, 182 
treatment of, 182 
Snare, 119 

Gleason's, 123 
Solutions, injection into middle ear, 
112 
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Soand, 35, 36 
Speculum, 49 

mode of iutroducing, 51 
Stacke's operation of chiselling 
away posterior superior wall 
of meatus, 153 
Stapedius muscle, 26 
Stapes, description of, 25 

removal, 1^ 
Sub-dural or extra-dural abscess, 

180 
Subjective sensation of hearing, 107 
Suppuration, 77, 98, 117, 132 
Syphilis, 105, 190 
Syringe, Seiss's catheter, 112 
Syringing, 84 

contraindication to, 82 

Tenotomy of tensor tympani, 112, 

128 
Tensor tympani, 26 
Tests for hearing, a5, 41, 110, 132 
Thrombosis, 120, 128 
Timbre, 37 

Tinnitus aurium, 108, 112 
Tone, 37 

quality of, 37 
Tonsil, pharyngeal, 60 
Toynbee, 41, 49, 97 



Tube, Eustachian, 27 
Tuning-fork, 38, 40, 69, 132 
Tumbull, 49 
Tympanic plexus, 27 
Tympanum, anatomy and descrip- 
tion of, 22 

catarrh, otitis, 98 

muscles of, 26 

ossicles, of, 23 

vessels and nerves of, 27 
Types of mastoid formation, patho- 
logical importance of, 166 

Umbo, 89 
Utricle, 29 

Valsalva's method of inflation, 62 
Vapors in otitis, 104 
Vertigo, 108 
Vestibule, 129 

functions of, 35 

of nose, 55 
Voice, tests with, 45 

Watch, tests with, 44 
Wild's incision, 128 

I)osterior auricular artery some- 
times cut in, 18 
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into English of the world-famous Lehmann Medicinische Handatlanten, 
which for scientific accuracy, pictorial beauty, compactness, and cheap- 
ness surpass any similar volumes ever published. 

Each volume contains from 50 to 100 colored plates, executed by the 
most skilful German lithographers, besides numerous illustrations in the text. 
There is a full and appropriate description, and each book contains a con- 
densed but adequate outline of the subject to which it is devoted. 

One of the most valuable features of these atlases is that they offer a ready 
and satisfactory substitute for clinical observation. Such observation, 
of course, is available only to the residents in large medical centers; and even 
then the requisite variety is seen only after long years of routine hospital work. 
To those unable to attend important clinics these books will be absolutely indis- 
pensable, as presenting in a complete and convenient form the most accurate re- 
productions of clinical work, interpreted by the most comjDetent of clinical teachers. 

While appreciating the value of such colored plates, the profession has 
heretofore been practically debarred from purchasing similar works because of 
their extremely high price, made necessary by a limited sale and an enormous 
expense of production. In planning this series, however, arrangements were 
made with representative publishers in the chief medical centers of the world 
for the publication of translations of the atlases into nine different languages, 
the lithographic plates for all being made in Germany, where work of this kind 
has been brought to the greatest perfection. The enormous expense of making 
the plates being shared by the various publishers, the cost to each one woi 
reduced to practically one-tenth. Thus by reason of their universal transla- 
tion and reproduction, affording international distribution, the publishers have 
been enabled to secure for these atlases the best artistic and professional 
talent, to produce them in the most elegant style, and yet to offer them at a 
price heretofore unapproached in cheapness. The great success of the 
undertaking is demonstrated by the fact that the volumes have already api)eared 
in nine different languages— German, English, French, Italian, Russian, 
Spanish, Danish, Swedish, and Hungarian. 

In view of the unprecedented success of these works, Mr. Saunders has con- 
tracted with the publisher of the original German edition for one hundred 
thousand copies of the atlases. In consideration of this enormous under- 
taking, the publisher has been enabled to prepare and furnish »j>ecial additional 
colored plates, making the series even handsomer and more complete than 
was originally intended. 

As an indication of the great practical value of the atlases and of the 
immense favor with which they have Ijeen received, it should l>e noted that the 
Medical Department of the U. S. Army has adopted the " Atlas of Ojjcra- 
tive Surgery " as its standard, and has ordere<l the Ixjok in large quantities for 
distribution to the various regiments and army posts. 

The same careful and competent editorial supervision has been secured in 
the English edition as in the originals. The translations have l)cen edited Ijy 
the leading American specialists in the different subjects, llie volumes are 
of a uniform and convenient size (5 X lYz inches), and arc substantially bound. 

(For List of Volumes in this Series^ see next page.) 
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VOLUMES NOW READY. 
Atlas of Internal Medicine and Clinical Diagnosis. By Dr. Chr. 

Jakob, of lirlaiigen. Ecliltd by AuciiSTUS A. Eshner, M. D., Professor 
of Clinical Medicine Philadelphia Polyclinic. 68 colored [ilales, 64 text 
illuslrations, and 259 pages of text. Cloth, $3.00 net. 

illuilmtioiu. ""deal* with facu. Ii viiidly ILIuitraliS those fecis. Il i> iicienlifil; wurlt 
put together For Tud^ reference." — BToeklyn Medical Jountai, 

Atlas Of Legal Medicine. By Dr.E.R.von HoFinANN.ofVicnna. Edited 

byFREDKKLcK PETttKSON, M. D., Clinical Prafeasor of Mental Diseases, 
Woman's Medical College, New York; Chief of Ciinic, Nervous DepL, 
College of Physicians and Surgeons, New York. With IZO colored figiies 
on 56 plates, and 193 beautiful half-lone illustrations. Clolh, 83.30 net. 
•■ H..laiaou> 'AllM of Ugal Medicine- is a unique wotk. This Immensefield finds in dm 
work."-— /'SIvaflET/A^il M^ie-IJvVmat. 

Atlas of Diseases of the Larynx. By Dr. L. Grunwald, of Munich. 

Edited by CHARLES P. CkAVSOM, M, D., Physician-in- Chaise, Throat and 
Nose Deporlmeitt, Hospital of the Univeraty of Pennsylvania. With 107 
colored ligures on 44 plates, 25 text-illustrations, and 103 pages of text. 
Cloth, 1 2.50 net. 
"Aided IB it is b) uiagniEcendy exdculcd niuilrntisns in color, it csDnut fiil uf being of 

Zf^jvn Mptticnl ttnd Hurgitat JourmU, 

Atlas of Operative Surgery. By Dr.O. ZucKERKANDL.ofVicnna. Edited 
by J. Chalmers DaCosta, M. D., Clinical Professor of Surgery, JelTerson 
Medical College, Philadelphia. With 24 colored plates, ZI7 text-illus- 
trations, and 395 pages of text. Cloth, {3.00 net. 
" We knuir of no other work that coniblnn such n seallli of beautifal illiumiioiu with 

cleBTiieES ard cnncineiics! of lanjuate, that a » enlirdy sbieaat of the tateii achievements, 

and IB uiefuL bodi far the bepnnfr and for one who wi.lies to increaie his knowledge of oper- 

ativesurgtry."— MTricfoiiirrBKrffcmiKAi' Wschetmhri/l. 

Atlas of Syphilis and the Venereal Diseases. By Prop. Dr. Franz 

Meacek, of Vienna. Edited by L. BoLtON Bangs. M. D.. Professor of 
Geni to-Urinary Sui^ery, University and Bcllevue Hospital Medical College, 
New York. With 71 colored plates from original water-colors, 16 black- 
and-white illustrations, and 122 pages of text. Cloth, 83.50 net. 
"A^ance thcougli the book is almost like actual attendance upon a famous llialc."— 

Atlas of External Diseases of the Eye. By Dr. O. Haab, of Zurich. 
Edited by G. E. he Schweinitz, M.D., ProfesTOr of Ophthalmology, 
JefTeraon Medical College, Philadelphia With 76 colored iiltlstraliuns on 
40 plates, and 228 pages of text. CloLh, (3,00 net. 

Atlas of Skin Diseases. By Prop. Dr. Fra\z Mracek, of Vienna. 
Ediled by Henry W. StElWaroN, M. D., Clinical Professor of Derma- 
tology, Jefferson Medical College, Philadelphia. With 63 colored plates. 
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r39 beautiful half-lone illustrations, and 200 pages of text. Cloth, 83.50 net! I, 

IN PREPARATION. ^J 

■ AtlMB Of Pathological Hlslolosy. Atlas of Operative OynecolOEy. ^^H 
I ^'I'tof OrlhaiKdlcSurgtry. Atlas of Psychiatry, ^^H 

■ HUaa of Qeaerat Surgery. AttaB ot tHsuMB il the Ear. ^^^B 
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*AN AMERICAN TEXT-BOOK OF PHYSIOLOGY. Edited by 
William H. Howell, Ph. D., M. D., Professor of Physiology in the 
Johns Hopkins University, Baltimore, Md. One handsome octavo volume 
of 1052 pages, fully illustrated. Prices : Cloth, ]^6.oo net ; Sheep or Half- 
Morocco, %T.QQ net. 

This work is the most notable attempt yet made in America to combine in 
one volume the entire subject of Human Physiology by well-known teachers 
who have given especial study to that part of the subject upon which they write. 
The completed work represents the present status of the science of Physiology, 
particularly from the standpoint of the student of medicine and of the medical 
practitioner. 

The collaboration of several teachers in the preparation of an elementary text- 
book of physiology is unusual, the almost invariable rule heretofore having been 
for a single author to write the entire book. One of the advantages to be derived 
from this collaboration method is that the more limited literature necessary for 
consultation by each author has enabled him to base his elementary account 
upon a comprehensive knowledge of the subject assigned to him ; another, and 
perhaps the most important, advantage is that the student gains the point of view 
of a number of teachers. In a measure he reaps the same benefit as would be 
obtained by following courees of instruction under different teachers. The 
different standpoints assumed, and the differences in emphasis laid upon the 
various lines of procedure, chemical, physical, and anatomical, should give the 
student a better insight into the methods of the science as it exists to-day. The 
work will also be found useful to many medical practitioners who may wish to 
keep in touch with the development of modern physiology. 

COICTRIBVTORS : 



HENRY P. BOWDITCH, M. D., 

Professor of Physiology, Harvard Medi- 
cal School. 

JOHN a. CURTIS, M. D., 

Professor of Physiology, Columbia Uni- 
versity, N. Y. (College of Physicians 
and Surgeons). 

HENRY H. DONALDSON, Ph.D., 

Head-Professor of Neurology, Univer- 
sity of Chicago. 

W. H. HOWELL, Ph. D., M. D., 

Professor of Physiology, Johns Hopkins 
Universit5\ 

FREDERIC S. LEE, Ph. D., 

Adjunct Professor of Physiology, Colum- 
bia University, N. Y. (College of 
Physicians and Surgeons). 



WARREN P. LOMBARD, M.D., 

Professor of Physiology, University of 
Michigan. 

GRAHAM LUSK, Ph. D., 

Professor of Physiology, Yale Medical 
School. 

W. T. PORTER, M.D., 

Assistant Professor of Physiology, Har- 
vard Medical School. 

EDWARD T. REICHERT, M.D., 

Professor of Physiology, University of 
Pennsylvania. 

HENRY SEW ALL, Ph.D., M.D., 

Professor of Physiology, Medical Depart 
ment. University of Denver. 



'* We can commend it most heartily, not only to all students of physiology, but to every 
physician and pathologist, as a valuable and comprehensive work of reference, written by 
men who are of eminent authority in their own special subjects." — Z.<j»<jJt>« Lancet. 

"To the practitioner of medicine and to the advanced student this volume constitutes, 
we believe, the best exposition of the present status of the science of physiology in the Eng- 
lish language." — American yournal of the Medical Sciences. 



W. B. SAUNDERS 



♦AN AMERICAN TEXT-BOOK OF APPLIED THERAPEU- 
TICS. For the Use of Practitioners and Students: Edited by 
James C. Wilson, M. D., Ptofessor of the Practice of Medicine and of 
Clinical Medicine in the Jefferson Medical College. One handsome octavo 
volume of 1326 pages. Illustrated. Prices: Qoth, ^7.00 net; Sheep or 
Half- Morocco, ^.00 net 

llie arrangement of this volume has been based, so far as possible, upon 
modem pathologic doctrines, beginning with the intoxications, and following 
with infections, diseases due to internal parasites, diseases of undetermined 
origin, and finally the disorders of the several bodily systems — digestive, re- 
spiratory, circulatory, renal, nervous, and cutaneous. It was thought proper to 
include also a consideration of the disorders of pregnancy. 

The articles^ with two exceptions, are the contributions of American writers. 
Written from the standpoint of the practitioner, the aim of the work is to facili- 
tate the application of knowledge to the prevention, the cure, and the allevia- 
tion of disease. The endeavor throughout has been to conform to the title of 
the book — Applied Therapeutics — to indicate the course of treatment to be 
pursued at the bedside, rather than to name a list of drugs that have been used 
at one time or another. 

The list of contributors comprises the names of many who have acquired dis- 
tinction as i)ractitioners and teachers of practice, of clinical medicine, and of 
the specialties. 

CONTRIBUTORS : 



Dr. I. E. Atkinson, Baltimore. Md. 
Sanger Brown, Chicago, til. 
John B. Chapin, Philadelphia, Pa. 
William C. Dabney, Charlottesville, Va. 
John Chalmers DaCosta, Philada., Pa. 
1. N. Danforth, Chicago, 111. 

iohn L. Dawson, J[r., Charleston, S. C. 
'. X. Dercum, Philadelphia, Pa. 
George Dock, Ann Arbor, Mich. 
Robert T. Edes, Jamaica Plain, Mass. 
Augustus A. Eshner, Philadelphia, Pa. 
J. T. Eskridge, Denver, Col. 
F. Forchheimer, Cincinnati, O. 
Carl Frcse, Philadelphia, Pa. 
Edwin E. Graham, Philadelphia, Pa. 
John Guit6ras, Philadelphia, Pa. 
Frederick P. Henry, Philadelphia, Pa. 
Guy Hinsdale, Philadelphia, Fa. 
Orville Horwitz, Philadelphia, Pa. 
W. W. Fohnston, Washington, D. C, 
Ernest Laplace, Philadelphia, Pa. 
A. Laveran, Paris, France. 



Dr. James Hendrie Lloyd, Philadelphia, Pa. 
John Noland Mackenzie, Baltimore, Md. 
J. W. McLaughlin, Austin, Texas. 
A. Lawrence Mason, Boston, Mass. 
Charles K. Mills, Philadelphia, Pa. 
John K. Mitchell, Philadelphia, Pa. 
W. P. Northrup, New York City. 
William Osier. Baltimore, Md. 
Frederick A. Packard, Philadelphia, Pa. 
Theophilus Parvin, Philadelphia, Pa. 
Beaven Rake, London, England. 
E. O. Shakespeare, Philadelphia, Pa. 
Wharton Sinkler, Philadelphia, Pa. 
Louis Starr, Philadelphia, Pa. 
Henry W. Stelwagon, Philadelphia, Pa. 
James Stewart, Montreal, Canada. 
Charles G. Stockton, Buffalo, N. Y. 
Tames Tyson, Philadelphia, Pa. 
Victor C. Vaughan, Ann Arbor, Mich. 
James T. Whittaker, Cincinnati, O. 
J. C. Wilson, Philadelphia, Pa. 



" As a work either for study or reference it will be of great value to the practitioner, as 
it is virtually an exposition of such clinical therapeutics as experience has taught to be of 
the most value. Takine it all in all, no recent publication on therapeutics can be compared 
with this one in practical value to the working pnysician," — Chicago Clinical RevicTv. 

" The whole field of medicine has been well covered. The work is thoroughly practical, 
and while it is intended for practitioners and students, it is a better book for the general 
practitioner than for the student. The young practitioner especially will find it extremely 
suggestive and helpfuL" — 'J'h* Indian Lancet. 



CATALOGUE OF MEDICAL WORKS, 



*AN AMERICAN TEXT-BOOK OF OBSTETRICS. Edited by 
Richard C. Norris, M. D. ; Art Editor, Robert L. Dickinson, M. D. 
One handsome octavo volume of over looo pages, with nearly 900 colored 
and half-tone illustrations. Prices: Cloth, %TS>o\ Sheep or Half-Morocco, 
$8.00. 

The advent of each successive volume of the series of the American Text- 
Books has been signalized by the most flattering comment from both the Press 
and the Profession. The high consideration received by these text-books, and 
their attainment to an authoritative position in current medical literature, have 
been matters of deep international interest, which finds its fullest expression in 
the demand for these publications from all parts of the civilized world. 

In the preparation of the "American Text- Book of Obstetrics" the 
editor has called to his aid proficient collaborators whose professional prominence 
entitles them to recognition, and whose disquisitions exemplify Practical 
Obstetrics. While these writers were each assigned special themes for dis- 
cussion, the correlation of the subject-matter is, nevertheless, such as ensures 
logical connection in treatment, the deductions of which thoroughly represent 
the latest advances in the science, and which elucidate the best modem methods 
of procedure. 

The more conspicuous feature of the treatise is its wealth of illustrative 
matter. The production of the illustrations had been in progress for several 
years, under the personal supervision of Robert L. Dickinson, M. D., to whose 
artistic judgment and professional experience is due the most sumptuously 
illustrated work of the period. By means of the photographic art, combined 
with the skill of the artist and draughtsman, conventional illustration is super- 
seded by rational methods of delineation. 

Furthermore, the volume is a revelation as to the possibilities that may be 
reached in mechanical execution, through the unsparing hand of its publisher. 

CONTRIBUTORS : 



Dr. James C. Cameron. 
£dward P. Davis. 
Robert L. Dickinson. 
Charles Warrington Earle. 

iames H. Etheridge. 
lenry J. Garricues. 
Barton Cooke Hirst. 
Charles Jewett. 



Dr. Howard A. Kelly. 
Richard C. Norris. 
Chauncey D. Palmer. 
Theophilus Parvin. 
George A. Piersol. 
Edward Reynolds. 
Henry Schwarz. 



"At first glance we are overwhelmed by the magnitude of this work in several respects, 
viz. : First, by the size of the volume, then by the array of eminent teachers in this depart- 
ment who have taken part in its production, then by the profuseness and character of the 
illustrations, and last, but not least, the conciseness and clearness with which the text is ren- 
dered. This is an «ntirely new composition, embodying the highest knowledge of the art as 
it stands to-day by authors who occupy the front rank in their specialty, and there are many 
of them. We cannot turn over these pages without being struck by the superb illustrations 
which adorn so many of them. We are confident that this must practical work will find 
instant appreciation by practitioners as well as students." — New York Medical Times. 

Permit me to say that your American Text-Book of Obstetrics is the most magnificent 
medical work that 1 have ever seen. I congratulate you and thank you for this superb work^ 
which alone is sufficient to place you first in the ranks of medical publishers. 

With profound respect I am sincerely yours, Albx. J. C. Skbnb. 



UML UERNSX. ^Am^"^ 
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*AN AMERICAN TEXT-BOOK OF THE THEORY AND 
PRACTICE OF MEDICINE. By American Teachers. Edited 
by William Pepper, M. D., LL.D., Provost and Professor of the Theory 
and Practice of Medicine and of Clinical Medicine in the University of 
Pennsylvania. Complete in two handsome royal-octavo volumes of about 
looo pages each, with illustrations to elucidate the text wherever necessary. 
Price per Volume : Cloth, %^.qo net; Sheep or Half-Morocco, $^.oo net. 



TOIiVME I. CONTAIBTSt 



Hygiene. — Fevers (Cj^hemeral, Simple Con- 
dnued, Typhus, Typhoid, Epidemic Cerebro- 
spinal Meningitis, and Relapsing). — Scarla- 
tina, Measles, Rotheln, Variola, Varioloid, 
Vaccinia, Varicella, Mumps,Whooping-cough, 
Anthrax, Hydrophobia, Trichinosis, Actino- 



mycosis, Glanders, and Tetanus. — Tuberci&* 
losis. Scrofula, Syphilis, Diphtheria, Erysipe* 
las, Malaria, Cholera, and Yellow Fever.— 
Nervous, Muscular, and Mental Diseases etc. 



TOIiVME II. CONTAIBTSt 



Urine (Chemistry and Microscopy). — Kid- 
ney and Lungs. — Air- passages (Larynx and 
Bronchi) and Pleura. — Pharynx, CEsophagus, 
Stomach and Intestines (including Intestinal 
Parasites), Heart, Aorta, Arteries and Veins. 



— Peritoneum, Liver, and Pancreas. — Dtathei« 
ic Diseases (Rheumatism, Rheumatoid Ar» 
thritis. Gout, Lithxmia, and Diabetes.) — 
Blood and Spleen. — Inflammation, Embolism, 
Thrombosis, Fever, and Bacteriology. 



The articles are not written as though addressed to students in lectures, but 
are exhaustive descriptions of diseases, with the newest facts as regards Causa- 
tion, Symptomatology, Diagnosis, Prognosis, and Treatment, including a lai^e 
number of approved formulae. The recent advances made in the study 
of the bacterial origin of various diseases are fully described, as well as the 
bearing of the knowledge so gained upon prevention and cure. The subjects 
of Bacteriology as a whole and of Immunity are fully considered in a separate 
section. 

Methods of diagnosis are given the most minute and careful attention, thus 
enabling the reader to learn the very latest methods of investigation without 
consulting works specially devoted to the subject. 

CONTRIBUTORS : 



Dr. J. S. Billing, Philadelphia. 
Francis Delafield, New York. 
Reginald H. Fitz, Boston. 

iames W. Holland, Philadelphia. 
[enry M. Lyman, Chicago. 
William Osier, Baltimore. 



Dr. William Pepper, Philadelphia. 
W. Ciilman Thompson, New York. 
W. H. Welch, Baltimore. 

iames T. Whiitaker, Cincinnati, 
ames C. Wilson, Philadelphia, 
[oratio C. Wood, Philadelphia. 



** We reviewed the first volume of this work, and said : ' It is undoubtedly one of the best 
text-books on the practice of medicine which we pos.sess.' A consideration of the second 
^nd last volume leads us to modify that verdict and to say that the completed work \fi>, in our 
opinion, thr hrst of its kind it has ever been our fortune to see. It is complete, thorough, 
accurate, and clear. It is well written, well arranged, well printed, well illustrated, and well 
bound. It is a model of what the modern text-book should be." — Nexv York Medical yourncU, 

'* A libiary upon modem medical art. The work must promote the wider diffusion of 
sound knowledge." — Atnerican Lancet. 

*' A trusty counsellor for the practitioner or senior student, on which he may implicitly 
nly ."—EdtH&ur^h Medicat yournal. 



CATALOGUE OF MEDICAL WORKS, 



*AN AMERICAN TEXT-BOOK OF SURGERY. Edited by Wil- 
liam W. Keen, M. D., LL.D., and J. William White, M. D., Ph. D. 

Forming one handsome royal octavo volume of 1230 pages (10 x 7 inches), 
with 496 wood-cuts in text, and 37 colored and half-tone plates, many of 
them engraved from original photographs and drawings furnished by the 
authors. Price : Cloth, %*i.OQ net ; Sheep or Half Morocco, $%.qo net. 

THIRD EDITION, THOROUQHLT REVISED. 

The want of a text-book which could be used by the practitioner and at the 
same time be recommended to the medical student has been deeply felt, espe- 
cially by teachers of surgery; hence, when it was suggested to a number of 
these that it would be well to unite in preparing a text-book of this description, 
great unanimity of opinion was found to exist, and the gentlemen below named 
gladly consented to join in its production. While there is no distinctive Amer- 
ican Surgery, yet America has contributed very largely to the progress of modem 
surgery, and among the foremost of those who have aided in developing this art 
and science will be found the authors of the present volume. All of them are 
teachers of surgery in leading medical schools and hospitals in the United States 
and Canada. 

Especial prominence has been given to Surgical Bacteriology, a feature which 
is believed to be unique in a surgical text-book in the English language. Asep- 
sis and Antisepsis have received particular attention. The text is brought well 
up to date in such important branches as cerebral, spinal, intestinal, and pelvic 
surgery, the most important and newest operations in these departments being 
described and illustrated. 

The text of the entire book has been submitted to all the authors for their 
mutual criticism and revision — an idea in book- making that is entirely new and 
original. The book as a whole, therefore, expresses on all the important sur- 
gical topics of the day the consensus of opinion of the eminent surgeons who 
have joined in its preparation. 

One of the most attractive features of the book is its illustrations. Very 
many of them are original and faithful reproductions of photographs taken 
directly from patients or from specimens. 

CONTRIBrTORS : 



Dr. Phineas S. Conner, Cincinnati. 
Frederic S. Dennis, New York. 
William W. Keen, Philadelphia. 
Charles B. Nancrede, Ann Arbor. Mich. 
Roswell Park, Buffalo, New York. 
Lewis S. Pilcher, New York. 



Dr. Nicholas Senn, Chicago. 

Francis J. Shepherd, Montreal, Canada. 
Lewis A. Stimson, New York. 



J. Collins Warren, Boston. 



William White, Philadelphia. 



" If this text-book is a fair reflex of the present position of American surgery, we must 
admit it is of a very high order of merit, and that English surgeons will have to look very 
carefully to their laurels if they are to preserve a position in the van of surgical practice."— 
London Lancet. 



lO W, B. SAUNDERS' 



*AN AMERICAN TEXT-BOOK OF GYNECOLOGY, MEDICAL 
AND SURGICAL, for the use of Students and Practitioners. 

Edited by J. M. Baldy, M. D. Forming a handsome royal-octavo volume 
of 718 pages, with 341 illustrations in the text and 38 colored and half- 
tone plates. Prices : Cloth, ;^6.oo net; Sheep or Half-Morocco, $7.00 net. 

SECOND EDITION, THOROUOHLY REVISED. 

In this volume all anatomical descriptions, excepting those essential to a clear 
understanding of the text, have been omitted, the illustrations being largely de- 
pended upon to elucidate the anatomy of the parts. This work, which is 
thoroughly practical in its teachings, is intended, as its title implies, to be a 
working text-book for physicians and students. A clear line of treatment has 
been laid down in every case, and although no attempt has been made to dis- 
cuss mooted points, still the most important of these have been noted and ex- 
plained. The operations recommended are fully illustrated, so that the reader, 
having a picture of the procedure described in the text under his eye, cannot fail 
to grasp the idea. All extraneous matter and discussions have been carefully 
excluded, the attempt being made to allow no unnecessary details to cumber 
the text. The subject-matter is brought up to date at every point, and the 
work is as nearly as possible the combined opinions of the ten specialists who 
figure as the authors. 

In the revised edition much new material has been added, and some of the 
old eliminated or modified. More than forty of the old illustrations have been 
replaced by new ones, which add very materially to the elucidation of the 
text, as they picture methods, not specimens. The chapters on technique and 
after-treatment have been considerably enlarged, and the portions devoted to 
plastic work have been so greatly improved as to be practically new. Hyste- 
rectomy has been rewritten, and all the descriptions of operative procedures 
have been carefully revised and fully illustrated. 



COBTTRIBVTORS t 



Dr. Henry T. Byford. 
John M. Baldy. 
£dwin Cragin. 
|. H. Etheridge. 
NVilliam GoodeU. 



Dr. Howard A. Kelly. 
Florian Krug. 
E. E. Montgomery. 
William R. Pryor. 
George M. Tuttle. 



'* The most notable contribution to gynecological literature since 1887 and the most 

complete exponent of gynecology which we have. No subject seems to have been neglected, 
.... and the gynecologist and surgeon, and the general practitioner who has any desire 
to practise diseases of women, will find it of practical value. In the matter of illustrations 
ana plates the book surpasses anything we have seen." — Boston Medical and Surgical 
yournal. 

** A thoroughly modem text-book, and gives reliable and well-tempered advice and in- 
struction." — Edinburgh Medical Journal. 

*' The harmony of its conclusions and the homogeneity of its style give it an individuality 
which suggests a single rather than a multiple authorship." — Annals of Surgery. 

i must command attention and respect as a worthy representation of our advanced 
^ teaching. "^American yournal of Medical Sciences. 
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*AN AMERICAN TEXT-BOOK OF THE DISEASES OF CHIL- 
DREN. By American Teachers. Edited by Louis Starr, M. D., 
assisted by Thompson S. Wkstcott, M. D. In one handsome royal-8vo 
volume of 1244 pages, profusely illustrated with wood-cuts, half-tone and 
colored plates. Net Prices : Cloth, $7.00; Sheep or Half- Morocco, $^,qo, 

SECOND EDITION, REVISED AND ENLARGED. 

The plan of this work embraces a series of original articles written by some 
sixty well-known paediatrists^ representing collectively the teachings of the most 
prominent medical schools and colleges of America. The work is intended to 
be a PRACTICAL book, suitable for constant and handy reference by the practi- 
tioner and the advanced student. 

Especial attention has been given to the latest accepted teachings upon the 
etiology, symptoms, pathology, diagnosis, and treatment of the disorders of chil- 
dren, with the introduction of many special formulae and therapeutic procedures. 

In this new edition the whole subject matter has been carefully revised, new 
articles added, some original papers emended, and a number entirely rewritten. 
The new articles include " Modified Milk and Percentage Milk-Mixtures,'* 
" Lithemia,*' and a section on " Orthopedics." Those rewritten are " Typhoid 
Fever," "Rubella," "Chicken-pox," "Tuberculous Meningitis," "Hydroceph- 
alus," and " Scurvy ;" while extensive revision has been made in " Infant 
Feeding," " Measles," " Diphtheria," and " Cretinism." The volume has thus 
been much increased in size by the introduction of fresh material. 

CONTRIBUTORS t 



Dr. S. S. Adams, Washington. 

John Ashhurst, Jr., Philadelphia. 
A. D. Blackader. Montreal, Canada. 
David Bovaird, New York. 
Dillon Brown, New York. 
Edward M. Buckingham, Boston. 
Charles W. Burr, Philadelphia. 
W. E. Casselberry, Chicago. 
Henry Dwight Chapin, New York. 
W. S. Christopher, Chicago. 
Archibald Church, Chicago. 
Floyd M. Crandall, New York. 
Andrew F. Currier, New York. 
Roland G. Ciirtin, Philadelphia 
J. M. DaCosfa, Philadelphia. 
I. N. Danforth, Chicago. 
Edward P. Davis, Philadelphia. 
John B. Deaver, Philadelphia. 
G. E. de Schweinitz, Philadelphia. 
John Doming, New York. 
Charles Warrington Earle, Chicago. 
Wm. A. Edwards, San Diego, Cal. 
F. Forchheimer, Cincinnati. 
J. Henry Frui might, New York. 
T. P. Crozer Griffith, Philadelphia. 
W. A. Hardaway. St. Louis. 
M. P Hatfield, Chicago. 
Barton Cooke Hirst, Philadelphia. 
H. Illoway, Cincinnati. 
Henry Jackson, Boston. 
Charles G. Jennings, Detroit. 
Henry Koplik. New York. 



Dr. Thomas S. Latimer, Baltimore. 
Albert R. Leeds, Hoboken, N. J. 
J. Hendrie Lloyd, Philadelphia. 
George Roe Lockwood, New York. 
Henry M. Lyman, Chicago. 
Francis T. Miles, Baltimore. 
Charles K Mills, Philadelphia. 
James E. Moore, Minneapolis. 
F. Gordon Morrill, Boston. 
John H. Musser, Philadelphia. 
Thomas R. Neilson, Philadelphia. 
W. P. Northrup, New York. 
. William Osier, Baltimore. 

Frederick A. Packard, Philadelphia. 
William Pepper, Philadelphia. 
Frederick Peterson, New York. 
W. T. Plant, Syracuse, New York. 
William M. Powell. Atlantic City. 
B. K. Rachford, Cincinnati. 
B. Alexander Randall, Philadelphia. 
Edward O. Shakespeare, Philadelphia 
F. C. Shattuck, Boston. 
J. Lewis Smith, New York. 
Louis Starr, Philadelphia. 
M. Allen Starr, New York. 
Charles W. Townsend, Boston. 
Tames Tyson, Philadelphia. 
W. S. Thayer, Baltimore. 
Victor C. Vaughan, Ann Arbor, Mich 
Thompson S. Westcott, Philadelphia. 
Henry R. Wharton, Philadelphia. 
J. William White, Philadelphia. 
1 C. Wilson, Philadelphia. 
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* AN AMERICAN TEXT-BOOK OF GENITO-URINARY AND 
SKIN DISEASES. By 47 Eminent Specialists and Teachers. Edited 
by L. Bolton Bangs, M. D., Professor of Genito- Urinary Surgery, Uni- 
versity and Bellevue Hospital Medical College, New York ; and W. A. 
Hardaway, M. D., Professor of Diseases of the Skin, Missouri Medical 
College. Imperial octavo volume of 1229 pages, with 300 engravings and 
20 full-page colored plates. Cloth, $7.00 net ; Sheep or Half Morocco, 
{.00 net. 



This addition to the series of " American Text- Books," it is confidently be- 
lieved, will meet the requirements of both students and practitioners, giving, as 
it does, a comprehensive and detailed presentation of the Diseases of the 
Genito-Urinary Organs, of the Venereal Diseases, and of the Affections of the 
Skin. 

Having secured the collaboration of well-known authorities in ihe branches 
represented in the undertaking, the editors have not restricted the contributors 
ii. regard to the particular views set forth, but have offered every facility for the 
free expression of their individual opinions. The work will therefore be found 
to be original, yet homogeneous and fully representative of the several depart- 
ments of medical science with which it is concerned. 



COBTTRIBVTORS : 



Dr. Chas. W. Allen, New York. 
I, E, Atkinson, Baltimore. 
L Bolton Bangs, New York. 
P. R. Bolton, New York. 
Lewis C. Bosher, Richmond, Va. 

iohn T. Bowen, Boston. 
. Abbott Cantrell, Philadelphia, 
i^illiam T. Corlett, Cleveland, Ohio. 
B. Farquhar Curtis, New York. 
Condict W. Cutler, New York. 
Isadore Dyer, New Orleans. 
Christian Fenger, Chicago. 
John A. Fordyce, New York. 
Eugene Fuller, New York. 
R. H. Greene, New York. 
Joseph Grindon, St. Louis. 
Graeme M. Hammond, New York. 
W. A. Hardaway, St. Louis. 
M. B. Hartzell, Philadelphia. 
Louis Heitzmann, New York. 
James S. Howe, Boston. 
George T. Jackson, New York. 
Abraham Jacobi, New York. 
James C. Johnston, New York. 



Dr. Hermann G. Klotz, New York. 
J. H. Linsley, Burlington, Vt. 
G. F. Lydston, Chicago. 
Hartwefl N. Lyon, St. Louis. 
Edward Martin, Philadelphia. 
D. G. Montgomery, San Francisco. 
James Pedersen, New York. 
S. Pollitzer, New York. 
Thomas R. Pooley, New York. 
A. R. Robinson, New York. 
A. E. Rtgensburger, San Francisco. 
Francis J. Shepherd, Montreal, Can. 
S. C. Stanton, Chicago, 111. 
Emmanuel J. Stout, Philadelphia. 
Alonzo E. Taylor Philadelphia. 
Robert W. Taylor, New York. 
Paul Thomdike, Boston. 
H. Tuholske, St. Louis. 
Arthur Van Harlingen, Philadelphia. 
Francis S. Watson, Boston. 
J. William White, Philadelphia. 
J. McF. Winfield, Brooklyn. 
Alfred C. Wood, Philadelphia. 



"This voluminous work is thoroughly up to date, and the chapters on gen i to-urinary dis- 
eases are especially valuable. The illustrations are fine and are mostly original. The section 
on dermatology is concise and in every way admirable."— y<?«r«a/ of the American Medical 
Association. 

" This volume is one of the best yet issued of the publisher's series of * American Text- 
Books.' The list of contributors represents an extraordinary array of talent and extended 
«»vnerience. The book will easily take the place in comprehensiveness and value of the 
''dozen or more costly works on these subjects which have hitherto been necessary to a 
-equipped library. " — New York Polyclinic. 
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* AN AMERICAN TEXT-BOOK OF DISEASES OF THE EYE, 
EAR, NOSE, AND THROAT. Edited by George E. de Schweinitz, 

A. M., M. D., Professor of Ophthalmology, Jefferson Medical College ; and 

B. Alexander Randall, A. M., M. D., Clinical Professor of Diseases of 
the Ear, University of Pennsylvania. One handsome imperial octavo 
volume of 1 25 1 pages; 766 illustrations, 59 of them colored. Prices: 
Cloth, $7.00 net; Sheep or Half- Morocco, %%sxi net. 

Just Issued. 

The present work is the only book ever published embracing diseases of the 
intimately related organs of the eye, ear, nose, and throat. Its special claim 
to favor is based on encyclopedic, authoritative, and practical treatment of the 
subjects. 

Each section of the book has been entrusted to an author who is specially 
identified with the subject on which he writes, and who therefore presents his 
case in the manner of an expert. Uniformity is secured and overlapping pre- 
vented by careful editing and by a system of cross-references which forms a 
special feature of the volume, enabling the reader to come into touch with all 
that is said on any subject in different portions of the book. 

Particular emphasis is laid on the most approved methods of treatment, so 
that the book shall be one to which the student and practitioner can refer for 
information in practical work. Anatomical and physiological problems, also, 
are fully discussed for the benefit of those who desire to investigate the more 
abstruse problems of the subject. 



COBTTBIBUTORS : 



Dr. Henry A. Alderton, Brooklyn. 
Harrison Allen, Philadelphia. 
Frank Allporc, Chicago. 
Morris J. Asch, New York. 
S. C. Ayres, Cincinnati. 
R. O. Heard, Minneapolis. 
Clarence J. Blake, Boston. 
Arthur A. Bliss, Philadelphia. 
Albert P. Brubaker, Philadelphia. 
J. H. Bryan, Washington, D. C. 
Albert H. Buck, New York. 
F. BuUer, Montreal, Can. 
Swan M. Burnett, Washington, D. C. 
Flemming Carrow, Ann Arbor, Mich. 
W, E. Casselberry, Chicago. 
Colman W. Cutler, New York. 
Edward B. Dench, New York. 
William S. Dennett, New York. 
George E. de Schweinitz, Philadelphia. 
Alexander Duane, New York. 
John W. Farlow, Boston, Mass. 
Walter J. Freeman, Philadelphia. 
H. Giflford, Omaha, Neb. 
W. C. Glasgow, St. Louis. 
J. Omc Green, Boston. 
Ward A. Holden, New York. 
Christian R. Holmes, Cincinnati. 
William E. Hopkins, San Francisco. 
F. C. Hotz, Chicago. 
Lucien Howe, Buffalo, N. Y. 



Dr. Alvin A. Hubbell, Buffalo, N. Y. 
Edward Jackson, Philadelphia. 
J. Ellis Jennings, St. Louis. 
Herman Knapp, New York. 
Chas. W. Kollock, Charleston, S. C. 
G. A. Leiand, Boston. 
J. A. Lippincott, Pittsburg, Pa. 
G. Hudson Makuen, Philadelphia. 

iohn H. McCollom, Boston. 
[. G. Miller, Providence, R. L 
B. L. Milliken, Cleveland, Ohio. 
Robert C. Myles, New York. 
James E. Newcomb, New York. 
R. J. Phillips, Philadelphia. 
George A. Piersol, Phila{leli)hia. 
W. P. Porcher, Charleston. S. C. 
B. Alex. Randall, Philadelphia. 
Robert L. Randolph, Baltimore. 
John O. Roe, Rochester, N. Y. 
Charles E. de M. Sajous, Philadelphia. 
J. E. Sheppard, Brooklyn, N. Y. 
E. L. Shurly, Detroit, Mich. 
William M. Sweet, Philadelphia. 
Samuel Theobald, Baltimore, Md. 
A. (J. Thomson, Philadelphia. 
Clarence A. Veascy, Philadelphia. 
John E. Weeks, New York. 
Casey A. Wood, Chicago, III. 

{onathan Wright, Brooklyn. 
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*AN AMERICAN YEAR-BOOK OF MEDICINE AND SUR- 
GERY. A Yearly Digest of Scientific Progress and Authoritative 
Opinion in all branches of Medicine and Surgery, drawn from journals, 
monographs, and text-books of the leading American and Foreign authors 
and investigators. Collected and arranged, with critical editorial com- 
ments, by eminent American specialists and teachers, under the general 
editorial charge of George M. Gould, M.D. One handsome imperial 
octavo volume of about 1200 pages. Uniform in style, size, and general 
make-up with the "American Text-Book" Series. Cloth, $6.50 net; 
Half- Morocco, %1.^o net. 

Now Ready, Volumes for 1896, 1897, 1898, 1899. 

Notwithstanding the rapid multiplication of medical and surgical works, still 
these publications fail to meet fully the requirements of the general physician^ 
inasmuch as he feels the need of something more than mere text-books of well- 
known principles of medical science. 

This deficiency would best be met by current journalistic literature, but most 
practitioners have scant access to this almost unlimited source of information, 
and the busy practiser has but little time to search out in periodicals the many 
interesting cases whose study would doubtless be of inestimable value in his 
practice. Therefore, a work which places before the physician in convenient 
form an epitomization of this literature by persons competent to pronounce upon 

The Value of a Discovery or of a Method of Treatment 

cannot but command his highest appreciation. It is this critical and judicial 
function that is assumed by the Editorial staff of the " American Year-Book 
of Medicine and Surgery." 

CONTRIBUTORS : 



Dr. Samuel W. Abbott. Boston. 
John J. Abel, Baltimore. 
J. M. Baldy, Philadelphia. 
Charles H. Burnett, Philadelphia. 
Archibald Church, Chicago, 
J. Chalmers DaCosta, Philadelphia. 
W. A. N. Borland, Philadelphia. 
Louis A. Duhring, Philadelphia. 
D. L. Edsall, Philadelphia. 
Virgil P. Gibney, New York. 
Henry A. Griffin, New York. 
John Guiteras, Philadelphia. 
C. A. Hamann, Cleveland. 
Alfred Hand, Jr., Philadelphia. 



Dr. Howard E, Hansell, Philadelphia. 
M. B. Hartzell, Philadelphia. 
Barton Cooke Hirst, Philadelphia. 
E. Fletcher Ingals, Chicago. 
Wyatt Johnston, Montreal. 
W. W. Keen, Philadelphia. 
Henry G. Ohls, Chicago. 
Wendell Reber, Philadelphia. 
David Riesman, Philadelphia. 
Louis Starr, Philadelphia. 
Alfred Stengel, Philadelphia. 
G. N. Stewart, Cleveland. 
J. R. Tillinghast, New York. 
J. Hilton Waterman, New York. 



" Tt is difficult to know which to admire most — the research and industry of the distin- 
guished band of experts whom Dr. Gould has enlisted in the service of the Year-Book, or the 
wealth and abundance of the contributions to every department of science that have been 
deemed worthy of analysis. ... It is much more than a mere compilation of abstracts, for, 
as each section is entrusted to experienced and able contributors, the reader has the advan- 
tage of certain critical commentaries and expositions . . . proceeding from writers fully 
qualified to perform these tasks. ... It is emphatically a book which should find a place in 
every medical library, and is in several respects more useful than the famous * Jahrbiicher' 
of Germany. "—ZifHdffn Lancet, 
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* ANOMALIES AND CURIOSITIES OF MEDICINE. By George 
M. Gould, M.D., and Walter L. Pyle, M.D. An encyclopedic collec- 
tion of are and extraordinary cases and of the most striking instances of 
abnormality in all branches of Medicine and Surgery, derived from an ex- 
haustive research of medical literature from its origin to the present day, 
abstracted, classified, annotated, and indexed. Handsome imperial octavo 
volume of 968 pages, with 295 engravings in the text, and 12 full-page 
plates. Cloth, jJ>6.oo net ; Half-Morocco, 57-00 net. 

Several years of exhaustive research have been spent by the authors in the 
great medical libraries of the United States and Europe in collecting the mate- 
rial for this work. Medical literature of all ages and all languages has 
been carefully searched, as a glance at the Bibliographic Index will show. The 
facts, which will be of extreme value to the author and lecturer, have been 
arranged and annotated, and full reference footnotes given, indicating whence 
they have been obtained. 

In view of the persistent and dominant interest in the anomalous and curious, 
a thorough and systematic collection of this kind (the first of which the 
authors have knowledge) must have its own peculiar sphere of usefulness. 

As a complete and authoritative Book of Reference it will be of value not 
only to members of the medical profession, but to all persons interested in gen- 
eral scientific, sociologic, and medico-legal topics; in fact, the general interest 
of the subject and the dearth of any complete work upon it make this volume 
one of the most important literary innovations of the day. 

** One of th« most valuable contributions ever made to medical literature. It is, so far as 
we know, absolutely unique, and every page is as fascinatine as a novel. Not alone for the 
madical profession has this volume value : it will serve as a book of reference for all who are 
interested in general scientific^ sociologic, or medico-legal topics." — Brooklyn Medical your- 
neU. 

NERVOUS AND MENTAL DISEASES. By Archibald Church, 
M. D., Professor of Clinical Neurology, Mental Diseases, and Medical 
Jurisprudence, Northwestern University Medical School ; and Frederick 
Peterson, M. D., Clinical Professor of Mental Diseases, Woman's Medi- 
cal College, New York. Handsome octavo volume of 843 pages, with 
over 300 illustrations. Prices: Cloth, %^.oo net; Half- Morocco, $6.00 
net. 

Ju9t Issued, 

This book is intended to furnish students and practitioners with a practical, 
working knowledge of nervous and mental diseases. Written by men of wide 
experience and authority, it presents the mnriy recent additions to the subject. 
The book is not filled with an extended dissertation on anatomy and pathology, 
but, treating these points in connection with special conditions, it lays particular 
Stress on methods of examination, diagnosis, and treatment. In this respect tiie 
work is unusually complete and valuable, laying down the definite courses of 
pcecedure which the authors have found to be most generally satisfactory. 
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A TEXT-BOOK OF PATHOLOGY. By Alfred Stengel, M. D., 
Professor of Clinical Medicine in the University of Pennsylvania ; Physi- 
cian to the Philadelphia Hospital ; Physician to the Children's Hospital, 
Philadelphia. Handsome octavo volume of 848 pages, with 362 illustra- 
tions, many of which are in colors. Prices : Cloth, ^4.00 net ; Half- 
Morocco, I5.00 net. 

Second Edition. 

In this work the practical application of pathological facts to clinical medicine 
is considered more fully than is customary in works on pathology. While the 
subject of pathology is treated in the broadest way consistent with the size of 
the book, an effort has been made to present the subject from the point of view 
of the clinician. The general relations of bacteriology to pathology are dis- 
cussed at considerable length, as the importance of these branches deserves. It 
will be found that the recent knowledge is fully considered, as well as older and 
more widely-known facts. 

" I consider the work abreast of modern pathology, and useful to both students and prac- 
titioners. It presents in a concise and well-considered form the essential facts of general and 
special pathological anatomy, with more than usual emphasis upon pathological physiology." 
— William H. Welch, Professor 0/ Pathology, Johns Hopkins University, Baltimore, Md. 

" I regard it as the most serviceable text-book for students on this subject yet written by 
an American author." — L. Hbktoen, Professor 0/ Pathology, Rush Medical College, 
Chicago, III. 

A TEXT-BOOK OF OBSTETRICS. By Barton Cooke Hirst, M.D., 
Professor of Obstetrics in the University of Pennsylvania. Handsome oc- 
tavo voUime of 846 pages, with 618 illustrations and seven colored plates. 
Prices : Cloth, t^sxi net ; Half-Morocco, ;^6.oo net. 

This work, which has been in course of preparation for several years, is in- 
tended as an ideal text-book for the student no less than an advanced treatise 
for the obstetrician and for general practitioners. It represents the very latest 
teaching in the practice of obstetrics by a man of extended experience and 
recognized authority. The book emphasizes especially, as a work on obstetrics 
should, the practical side of the subject, and to this end presents an unusually 
large collection of illustrations. A great number of these are new and original, 
and the whole collection will form a complete atlas of obstetrical practice. 
An extremely valuable feature of the book is the large number of refer- 
ences to cases, authorities, sources, etc., forming, as it does, a valuable l)ib- 
liography of the most recent and authoritative literature on the subject 
of obstetrics. As already stated, this work records the wide practical ex- 
perience of the author, which fact, combined with the brilliant presentation 
of the subject, will doubtless render this one of the most notable books on 
obstetrics that has yet appeared. 

" The illustrations are numerous and are works of art, many of them appearing for the 

first time. The arrangement of the subject-matter, the foot-notes, and index are beyond 

criticism. The author's style, though condensed, is singularly clear, so that it is never 

necessary to re-read a sentence in order to grasp its meaning. As a true model of what a 

modern text-hook in obstetrics should be, we feel justified in affirming that Dr. Hirst's 

book is without a rival "—New York Medical Record, 
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"It is an excellent book— concLs^. ^ >,..^..,., ^ , ... „.,, 



credit to you; but, more than that, it is a credit to tin- pni|.ssi«.n i.f I'hii.iil, |,,| ■''■ | , 
—Jambs C. Wilson, Professor of the Practice of Miuiu ine ami ( Itnii a! Afr.//, / '"' - I , . • ** 
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DISEASES OF THE STOMACH. Hy William W. Van v 
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M. D., Professor of General Medicine and Diseases of tlic I)ij;cstiv<. vi ^'', 
and the Blood, New York Polyclinic; and J. I)(>ij(;la.s Nishk.t JVt**^^*** 
Adjunct Professor of General Medicine and Diseases of Ihe Dijjesfiv » ', » 
tern and the Blood, New York Polyclinic. Octavo volume of 67^ ^ya- 
illustrated. Cloth, $:^.So net. l^''^k'c«, 

■ 

An eminently practical book, intended as a guide to the student, an aid 
physician, and a contribution to scientific medicine. It aims to lmvc a*p#., ^ }^^ 



- _ „.^ «w»*v^»o investigations and of their extensive* « 

perience as specialists. I'articular attention is given to the important subierf V 
dietetic treatment. The diet-lists are very comj)lcte, and are so arranireH ,k * 
selections can readily be made to suit individual cases. ^ ^^' 
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ci,o,.w t ^"'*^]^o" ^'et and general medication is one of the most valuable in the honi, « a 
should be read by every practising physidan."-JV>«; York Medical ^ourZ °^' *"** 
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SURGICAL DIAGNOSIS AND TREATMENT. By J. W. Mac- 
DONALD, M. D., Edin,, F. R. C. S., Edin., Professor of the Practice of Sur- 
gery and of Clinical Surgery in Hamline University ; Visiting Surgeon to St. 
Barnabas' Hospital, Minneapolis, etc. Handsome octavo volume of 800 
pages, profusely illustrated. Cloth, ^5.00 net; Half-Morocco, ;^6.oo net. 

This work aims in a comprehensive manner to furnish a guide in matters of 
surgical diagnosis. It sets forth in a systematic way the necessities of examina- 
tions and the proper methods of making them. The various portions of the 
body are then taken up in order and the diseases and injuries thereof succinctly 
considered and the treatment briefly indicated. Praclicalfy all the modern and 
approved operations are described with thoroughness and clearness. The work 
concludes with a chapter on the use of the R6ntgen rays in surgery. 

** The work is brimful of just the kind of practical information that is useful alike to 
students and practitioners. It is a pleasure to commend the book because of its intrinsic 
value to the medical practitioner." — Cincinnati Lancet-Clinic. 

PATHOLOGICAL TECHNIQUE. A Practical Manual for Laboratory 
Work in Pathology, Bacteriology, and Morbid Anatomy, with chapters on 
Post-Mortem Technique and the Performance of Autopsies. By Frank 
B. Mallory, a. M., M. D., Assistant Professor of Pathology, Harvard 
University Medical School, Boston ; and James H. Wright, A. M,, M.D., 
Instructor in Pathology, Harvard University Medical School, Boston.* Oc- 
tavo volume of 396 pages, handsomely illustrated. Cloth, %2..^o net. 

This book is designed especially for practical use in pathological laboratories, 

both as a guide to beginners and as a source of reference for the advanced. The 

book will also meet the wants of practitioners who have opportunity to do general 

pathological work. Besides the methods of post-mortem examinations and of 

bacteriological and histological investigations connected with autopsies, tlie 

special methods employed in clinical bacteriology and pathology have been 

fully discussed. 

*' One of the most complete works on the subject, and one which should be in the library 
of every physician who hopes to keep pace with the great advances made in pathology." — 
yournal 0/ American Medical Association. 

THE SURGICAL COMPLICATIONS AND SEQUELS OF TY- 
PHOID FEVER. By Wm. W. Keen, M. D., LL.D., Professor of the 
Principles of Surgery and of Clinical Surgery, Jefferson Medical College, 
Philadelphia. Octavo volume of 386 pages, illustrated. Cloth, $3,00 net. 

This monograph is the only one in any language covering the entire subject 
of the Surgical Complications and Sequels of Typhoid P'ever. The work will 
prove to be of importance and interest not only to the general surgeon and phy- 
sician, but also to many specialists — laryngologists, ophthalmologists, gynecolo- 
gists, pathologists, and bacteriologists — as the subject has an important bearing 
upon each one of their spheres. The author's conclusions are based on reports 
of over 1700 cases, including practically all those recorded in the last fifty years. 
Reports of cases have been l)rought down to date, many having been added 
while the work was in press. 

*' This is probably the first and only work in the English language that gives the reader a 

'har view of what fjphoid fever really is, and what it does and can do to the human organ- 

r. This book should be in the possession of every medical man in America." — American 
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MODERN SURGERY, GENERAL AND OPERATIVE. By John 
Chalmers DaCosta, M.D., Clinical Professor of Surgery, Jefferson Medi- 
cal College, Philadelphia; Surgeon to the Philadelphia Hospital, etc. 
Handsome octavo volume of 911 pages, profusely illustrated. Cloth, ^^4.00 
net ; Half- Morocco, j$5.oo net. 

Second Edition ^ Rewritten and Greatly E'nlarged. 

The remarkable success attending DaCosta's Manual of Surgery, and the 
general favor with which it has been received, have led the author in this 
revision to produce a complete treatise on modern surgery along the same lines 
that made the former edition so successful. The book has been entirely re- 
written and very much enlarged. The old edition has long been a favorite not 
only with students and teachers, but also with practising physicians and sur- 
geons, and it is believed that the present work will find an even wider field of 
usefulness. 

" We know of no small work on surgery in the English language which so well fulfils the 
requirements of the modern student." — Medico-Chirurgical Journal , Bristol, England. 

" The author has presented concisely and accurately the principles of modern surgery. 
The book is a valuable one which can be recommended to students and is of great value to 
the general practitioner." — American Journal 0/ the Medical Sciences. 

A MANUAL OF ORTHOPEDIC SURGERY. By James E. Moore, 
M.D,, Professor of Orthopedics apd Adjunct Professor of Clinical Surgery, 
University of Minnesota, College of Medicine and Surgeiy. Octavo volume 
of 356 pages, with 177 beautiful illustrations from photographs made spec- 
ially for this work. Cloth, ^^2.50 net. 

A practical book based upon the author's experience, in which special stress 
is laid upon early diagnosis and treatment such as can be carried out by the 
general practitioner. The teachings of the author are in accordance with his 
belief that true conservatism is to be found in the middle course between the 
surgeon who operates too frequently and the orthopedist who seldom operates. 

** A very demonstrative work, every illustration of which conveys a lesson. The work is 
a most excellent and commendable one, which we can certainly endorse with pleasure." — 
St. Louis Medical and Surgical yournal. 

ELEMENTARY BANDAGING AND SURGICAL DRESSING. 

With Directions concerning the Immediate Treatment of Cases of Emer- 
gency. For the use of Dressers and Nurses. By Walter Pye, F.R.C.S., 
late Surgeon to St. Mary's Hospital, London. Small l2mo, with over 80 
illustrations. Cloth, flexible covers, 75 cents net. 

This little book is chiefly a condensation of those portions of Pye's " Surgical 
Handicraft " which deal with bandaging, splinting, etc., and of those which 
treat of the management in the first instance of cases of emergency. The 
directions given are thoroughly practical, and the book will prove extremely use- 
ful to students, surgical nurses, and dressers. 

" The author writes well, the diagrams are clear, and the book itself is small and portable, 
although the paper and type are good." — British Medical yournaL 



A TEXT-BOOK OF MATERIA MEDICA, THERAPEUTICS 
AND PHARMACOLOGY. By Geokge F. Butler, Ph.G., M.D., 
Professor of Materia Medica and of Clinical Medicine in the College of 
Pbysicians a.ad Surgeons, Chicngo; Professor of Materia Medica and 
Therapeutics, Northwestern Univeraity, Woman's Medical School, etc 
Octavo, S6o pages, iliusUated. Cloth, S4.txj net; Sheep, $5.00 net. 
Third Edition, Thoroughly Revised. 
A clear, concise, aod practical text-book, adapted for permanent reference no 
less Iban for the requirements of the class-room. 

The recent important additions made to our knowledge of the physiological 
action of drugs are fully discussed in the present edition. Many alterations also 
have been made in the chapters on Diuretics and Cathartics. 

"Taken HES whole, ihe book oiay fairly be connidcred as one of the most satisfactory af any 

TUBERCULOSIS OF THE GENITO-URINARY ORGANS, 
MALE AND FEMALE. By N1CH01.AS Sknn, M.D-. Ph.D., LL.D., 
Professor of the Practice of Surgery and of Clitiica! Soi^ery, Rush Medical 
College, Chicago. Handsome octavo volume of 320 pages, illusttaied^ 
Cloth, (3.00 net. 
Tuberculosis of the male and female geni to- urinary orgsi^s is such a frequent, 
distressing, and fatal aflection that a special treatise on the subject sppears to 
611 a gap in medical literature. In the present work the tactenology of the sub- 
ject has received due attention, the modern resources employed in the differen- 
Eisl diagnosis between tubercular and other inflammatory affections are fully 
described, and the medical and surgical tberapeulics are discussed in detail. 

most impcmanl subject! of the ia^y—Clitical R^arlrr. 
"A wotk which addi snolher to the many obligations the profession owes the talented 

A TEXT-BOOK OF DISEASES OF WOMEN. By Charles B. 
Penrose, M.D., Ph.D., Professor of Gynecology in the University of 
Pennsylvania; Sut^eon to the Gynecean Hospital, Philadelphia. Octavo 
volume of 529 pages, with 217 illnstralions, nearly all from drawings made 
for this worli. Cloth, 83.50 net. 

Second Edition, Revised. 
In this work, which haa been written for both the student of gynecology and 
Ihc general practitioner, the author presents the best teaching of modem gyne- 
cology untrammelled by antiquated theories or methods of treatment. In most 
instances but one plan of treatment is recommended, to avoid confusing the 
student or the physician who consults the book for practical guidance. 

" I ihill valne Tery tUghly the copy of Penrose's ' DIseues of Women' received I hive 
already recommended it 10 my dass at THE BEST book."— Howakb A. KBti*, Pr^tmr 
qf Cyntca/^y aiut Olilrtrfci, /aim Hofkini UHnnriilJ, Saltinrorr, titd. 
" The book is 10 be commended wiihoul reserve, not only 10 the .'ilufleni biit 10 the Etneral 
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SURGICAL PATHOLOGY AND THERAPEUTICS. By John 
Collins Warren, M. D., LL.D., Professor of Surgery, Medical Depart- 
ment Harvard University ; Surgeon to the Massachusetts General Hospital, 
etc. A handsome octavo volume of 832 pages, with 136 relief and litho- 
graphic illustrations, 33 pf which are printed in colors, and all of which 
were drawn by William J. Kaula from original specimens. Prices : Cloth, 
^6.00 net; Half-Morocco, $7.00 net. 

Without Exception, the Illustrations are the Best ever Seen in a 

Work of this Kind. 

** A most striking and very excellent feature of this book is its illustrations. Without ex- 
ception, from the point of accuracy and artistic merit, they are the best ever seen in a work 
of this kind. • * • Many of those representing microscopic pictures are so perfect in their 
coloring and detail as almost to give the beholder the impression that he is looking down the 
barrel of a microscope at a well-mounted section." — Annals 0/ Surgery, Philadelphia. 

*' It is the handsomest specimen of book-making • • * that has ever been issued from the 
American medical press." — American Journal 0/ the Medical Sciences, Philadelphia. 

PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 

By N. Senn, M. D., Ph. D., LL. D., Professor of Practice of Surgery and 
of Clinical Surgery, Rush Medical College ; Professor of Surgery, Chicago 
Polyclinic ; Attending Surgeon to Presbyterian Hospital ; Surgeon-in-Chief, 
St. Joseph*s Hospital, Chicago. One volume of 710 pages, with 515 
engravings, including full-page colored plates. Prices : Cloth, $6.00 net ; 
Half- Morocco, 57-00 net. 

Books specially devoted to this subject are few, and in our text-books and 
systems of surgeiy this part of surgical pathology is usually condensed to a de- 
gree incompatible with its scientific and clinical importance. The author spent 
many years in collecting the material for this work, and has taken great pains 
to present it in a manner that should prove useful as a text-book for the student, 
a work of reference for the practitioner, and a reliable guide for the surgeon. 

**The most exhaustive of any recent book in English on this subject. Tt is well illus- 
trated, and will doubtless remain as the principal monograph on the subject in our language 
for some years. The book, is handsomely illustrated and printed, .... and the author has 
given a notable and lasting contribution to surgery," — yournal of the American Medical 
Association, Chicago. 

LECTURES ON RENAL AND URINARY DISEASES. By 

Robert Saundby, M. D., Edin., Fellow of the Royal College of Physicians, 
I^ndon, and of the Royal Medico-Chirurgical Society ; Physician to the 
General Hospital. Octavo volume of 434 pages, with numerous illustra- 
tions and 4 colored plates. Cloth, ^$2.50 net. 

"The volume makes a favorable impression at once. The style is clear and succinct. 
We cannot find any part of the subject in which the views expressed are not carefully thought 
out and fortified by evidence drawn from the most recent sources. The book may be cordially 
recommended." — British Medical yournal. 

" The work represents the present knowledge of renal and urinary diseases. It is ad- 
mirably written and is accurately scientific." — Medical News. 
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A NEW PRONOUNCINQ DICTIONARY OF MEDICINE, with 
Phonetic Pron uncial ion, Accentuation, Etymology, etc. By John 
M. Keating, M. D., LL.D., rtllow of the College of Physicians of Phila- 
delphia; Vice-President of the Amencao I-itdialric Socitly ; Ex-Preaidenl 
of the Associatiou of Life loauraDce Medical Directois; Editor " Cyclo- 
p-jedia of the Diseaaes of Children," etc.; and Henrv Hamilton, author 
of " A New Translation of Virgil's jEneid into English Rhyme j" co- 
author of " Saunders' Medical Lexicon," etc. ; with the Collaboration of 

J. Chalmkbis DaCosta, M. D., and Frederick A. Packard, M. D. 

With an Appendix containing important Tables of Bacilli, Micrococci, 
Leucomalnea, Ptomaines, Drugs and Materials used in Antiseptic Sur- 
gery, Poisons and their Aniidolea, Weights and Measures. Thermometric 
Scales, New Official and Unofficial Drugs, eic. One very allraclive volume 
of over Soo pages. Second Revised Edition. Prices: Golh, f 5.00 net; 
Sheep or Half-Morocco, (6.00 net; wilh Denison's Palenl Ready-Refer- 
ence Index; without patent index. Cloth, $4.00 nel; Sheep or Half- 
Morocco, 85.00 net. 

PROFESSIONAL OPIIVIOIIJS. 
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AUTOBIOGRAPHY OF SAMUEL D. GROSS. M. D.. BmeriluB Pro- 
fessor of Surgery En the Jefferson Medical College of Philadelphia, with 
Reminiscences of His Times and Contemporaries. Edited by his sons, 
Samuel W. Gross, M. D„ LL.D., late Professor of Principles of Surgery 
and of Clinical Surgery in the Jefferson Medical College, anil A. Hali.eb 
Gross, A. M., of the Philadelphia Bar. Preceded by a Memoir of Dr. 
Gross, by the late Austin Flint, M. D,, LL.D. In two handsome volumes, 
each containing over 400 pages, demy 8vo. extra cloth, gill tops, with line 
Frontispiece engraved on steel. Price per Volume, |a.5o net 
This autobiography, which was continued by the late eminent surgeon until 
within three months of his death, contains a Full and accurate history of hi» 
eariy atru^les, trials, and subsequent successes, told in a singularly interesting 
and charming manner, and embraces short and graphic pen.portraits of many 
of the most distinguished men — surgeons, physicians, divines, lawyers, states- 
men, scientists, etc. — with whom he was baiughl in contact in America and in 
Kunyie; the whole formings retrospect of more than three-quarters of a cenlory. 
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PRACTICAL POINTS IN NURSING. For Nurses in Private 
Practice. By Emily A. M. Stoney, Graduate of the Training-School 
for Nurses, Lawrence, Mass. ; Superintendent of the Traihing-School for 
Nurses, Carney Hospital, South Boston, Mass. 456 pages, handsomely 
illustrated with 73 engravings in the text, and 9 colored and half-tone 
plates. Cloth. Price, $1.75 net. 

SECOND EDITION, THOROUGHLY REVISED. 

In this volume the author explains, in popular language and in the shortest 
possible form, the entire range of private, nursing as distinguished from hospital 
nursing, and the nurse is instructed how best to meet the various emergencies of 
medical and surgical cases when distant from medical or surgical aid or when 
thrown on her own resources. 

An especially valuable feature of the work will be found in the directions to 
the nurse how to improvise everything ordinarily needed in the sick-room, where 
the embarrassment of the nurse, owing to the want of proper appliances, is fre- 
quently extreme. 

The work has been logically divided into the following sections : 

I. The Nurse : her responsibilities, qualifications, equipment, etc. 
II. The Sick-Room : its selection, preparation, and management. 

III. The Patient : duties of the nurse in medical, surgical, obstetric, and gyne- 

cologic cases. 

IV. Nursing in Accidents and Emergencies. 
V. Nursing in Special Medical Cases. 

VI. Nursing of the New-bom and Sick Children. 
VII. Physiology and Descriptive Anatomy. 

The Appendix contains much information in compact form that will be found 
of great value to the nurse, including Rules for Feeding the Sick ; Recipes for 
Invalid Foods and Beverages ; Tables of Weights and Measures ; Table for 
Computing the Date of Labor; List of Abbreviations ; Dose-List; and a full 
and complete Glossary of Medical Terms and Nursing Treatment. 

**This is a well-written, eminently practical volume, which covers the entire range of 
private nursing as distinguished from hospital nursing, and instructs the nurse how best to 
meet the various emergencies which may arise and how to prepare everything ordinarily 
needed in the illness of .her Tp^tAcnt."— American Journal 0/ Obstetrics and Diseases of 
Women and Children, Aug., 1896. 

A TEXT-BOOK OF BACTERIOLOGY, including the Etiology and 
Prevention of Infective Diseases and an account of Yeasts and Moulds, 
Hsematozoa, and Psorosperms. By Edgar M. Crookshank, M. B., Pro- 
fessor of Comparative Pathology and Bacteriology, King's College, London. 
A handsome octavo volume of 700 pages, with 273 engravings in the text, 
and 22 original and colored plates. Price, ;j56.50 net. 

This book, though nominally a Fourth Edition of Professor Crookshank's 
"Manual of Bacteriology," is practically a new work, the old one having 
been reconstructed, greatly enlarged, revised throughout, and largely rewritten- 
forming a text-book for the Bacteriological Laboratory, for Medical Ofticer? 
Health, and for Veterinary Inspectors, 
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MEDICAL DIAGNOSIS. By Dr. Oswald VifiRoRUT, ProfesBor o 
Medicine at the University of Heidellierg. Tcauslaled, with addition!, 
from the Fifth Enlarged German Edition, with the author's 
Feancis H.SruAkT, A. M., M.D. In one handsome royal-octavo volume 
of 600 pages. 194 line wood-cuts m the text, many of then 
PHecs: Clolh, 84,00 net; Sheep or Haif-Mototco, S5.00 net. 
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In this work, as in no other hitheilo published, are given full and accurate 
eiplanalions of the phenomena observed at the bedside. It is dislinetly a clin- 
ici work by 3 roaster teacher, characterized by thoroughness, fulness, and accu- 
racy. It is a mine of information upon the points that are so often passed over 
without explanation. Especial allenlion has been given to the germ-theory as a 
factor in the oiigin of disease. 

The present edition of this highly successful work has been translated from 
lie fifth German edition. Many alterations have been made throughout the 
book, bul especially in thesectionson Gastric Digestion and the Nervous System. 

It will be found that all the qualities which served to make the earlier editions 
so acceptable have been developed with the evolution of the work to its present 

(THE PICTORIAL ATLAS OF SKIN DISEASES AND SYPHI- 
LITIC AFFECTIONS, (American Edition.) Translation from 
the French. Edited by J. J. PRtNGLK, M. IS., K. R. C. P., Assistant Phy- 
sician to, and Physician to the department for Diseases of the Skin at, the 
Middlesex Hospital, London. Photo- lilhochromes from the famor;; models 
of dermatolo^cal and syphilitic cases in the Museum of the Saint-Louis 
Hospital, Paris, with explanatory wood-cuts and l^ter-press, Jn tz Parts, 
at (3.00 per Part. 

" or at) the aliases of skin discasu whicli have iKeii publtihcd in recent yun, the pment 

feanin which jreitly further* the easier undenunding of the excellent plates, ihan which 
nolhing, we venmre la sav, ha> been seen teller in point of cormtnesi, lieauly. and general 
merii."— A'nv Y^k Mi^caljMma!. Feb. is, 1B96. 

"An lnlei;eBlingfM.lure of the Atlas is the descriptive te.l, which ii written for each picture 

l^e pi^icTftl'lhit ImiybMUIifi'l work a large circulation in all partt of the medical Wortd 
where the ounei SI. Lonii and Barilla have preceded \t."—Midical Htcard, N. V-, Feb, i, 

A TEXT-BOOK OF MECHANO-THERAPY (MASSAGE AND 
MEDICAL GYMNASTICS). By Axel V. Grafstkum, B. Sc, 
M. D.. late Lieutenant in the Royal Swedish Army; late House Physi- . 

I dan, C\{y Hospitr.1, BlackweU's Island, New York. l2mo, 139 pa«^^^ 

jnaslrated. Cloth, El.oo net. ^^^| 
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DISEASES OP THE EYE. A Hand-Book of Ophthalmic Prac- 
tice. By G. E. DK SCHWEINITZ, M. D., Professor of Ophthalmology in 
the Jefferson Medical College, Philadelphia, etc. A handsome myal- 
octavo volume of 696 pages, wiih 255 fine illustrations, many of which are 
original, and 2 chromo-lithographic plates. Prices: Cloth, I4.00 net; 
Sheep or Half-Morocco, ^5.00 net. 

THIRD EDITION, THOROUaHLT REVISED. 

In the third edition of this text-book, destined, it is hoped, to meet the favor- 
able reception which has been accorded to its predecessors, the work has lK»en 
revised thoroughly, and much new matter has been introduced. Particular 
attention has been given to the important relations which niicnj-orgnnisms U^ar 
to many ocular diseases. A number of special paragraphs on new subjects have 
been introduced, and certain articles, including a ]H)rtion of the chapter on 
Operations, have been largely rewritten, or at least materially changed. A 
number of new illustrations have been added. The Appendix contains a full 
desoiption of the method of determining the corneal astigmatism with the 
ophthalmometer of Javal and Schiotz, and the rotation of the eyes with the 
tropometer of Stevens. 

"A work that will meet the requirements not only of the specialist, but of the general 
practitioner in a rare degree. I am satisfied that unusual success awaits it." 

William Pbppkk, M. I). 

Prcvoit and Professor 0/ Theory and Practice of Medicine and Clinical Medicine 

in the University of Petinsyhninia. 

**A clearly written, compreliensive manual. . . . One which we can commcml to •itudonts 
as a reliable text-book, written with an evident knowledi^c of the wants of those vntoriu); upon 
the study of this special branch of medical science." — British Medical Journal. 

" It is hardly too much to say that for the student and pr.ictitioncr bc>;inninK the study of 
Ophthalmology, it is the best single volume at present published." — Medical Xcws. 

" It is a 
one of the 



very useful, satisfactory, and safe fi^uide for the stiulcnt and the practitioner, and 
best works of this scope in the Knglish language." — Annals <]/' 0/^hthalmolt\^'. 

DISEASES OF WOMEN. By J. Bland Sutton, F.R.C.S., Assistant 
Surgeon to Middlesex Hospital, and Surgeon to Chelsea Hospital, Ix)ndon ; 
and Arthur E. Giles, M.D., B. Sc, Lond., F.R.C. S., Kdin., As.sistant 
Sui^eon to Chelsea Hospital, London. 436 pages, handsomely illustrated. 
Cloth, $2.50 net. 

The authors have placed in the hands of the physician and student a concise 
yet comprehensive guide to the study of gynecology in its most modern develop- 
ment. It has been their aim to relate facts and describe methods belonging to 
the science and art of gynecology in a way that will prove useful to students for 
examination purposes, and which will also enable the general physician to prac- 
tice this important department of surgery with advantage to his patients and with 
satisfaction to himself. 

'* The' book is very well prepared, and is certain to be well received by the medical public." 
—British Medical Journal. 

"The text has been carefully prepared. Nothing essential has been omitted, and its 
teachings are those recommended by the leading authorities of the ilay."— Journal of the 
American Medical Association, 
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TEXT-BOOK UPON THE PATHOGENIC BACTERIA. Spe- 
cially written for Students of Medicine. By Joseph McFarland, 
M. D., Professor of Pathology and Bacteriology in the Medico-Chirurgical 
College of Philadelphia, etc. 497 pages, finely illustrated. Price, Cloth, 
JP2.50 net. 

SECOND EDITION, REVISED AND GREATLY ENLARGED. 
The work is intended to be a text-book for the medical student and for the 
practitioner who has had no recent laboratory training in this department of medi- 
cal science. The instructions given as to needed apparatus, cultures, stainings, 
microscopic examinations, etc, are ample for the student's needs, and will afford 
to the physician much information that will interest and profit him relative to a 
subject which modern science shows to go far in explaining the etiology of many 
diseased conditions. 

In this second edition the work has been brought up to date in all depart- 
ments of the subject, and numerous additions have been made to the technique 
in the endeavor to make the book fulfil the double purpose of a systematic work 
upon bacteria and a laboratory guide. 

" It is excellently adapted for the medical students and practitioners for whom it is avowedly 
written. . . . The descriptions given are accurate and readable, and the book should prove 
useful to those for whom it is written. — London Lancet, Aug. 29, 1896. 

" The author has succeded admirably in presenting the essential details of bacteriological 
technics, together with a judiciously chosen summary of our present knowledge of pathogenic 
bacteria. . . . The work, we think, should have a wide circulation among English-speaking 
students of medicine." — N. Y. Medical Journal, April 4, 1896. 

" The book will be found of considerable use by medical men who have not had a special 
bacteriological training, and who desire to understand this important branch of medical 
science." — Edinburgh Medical Journaly July, 1896. 

LABORATORY GUIDE FOR THE BACTERIOLOGIST. By 

Langdon Froth inch am, M. D. V., Assistant in Bacteriology and Veteri- 
nary Science, Sheffield Scientific School, Yale University. Illustrated. 
Price, Cloth, 75 cents. 

The technical methods involved in bacteria-culture, methods of staining, and 
microscopical study are fully described and arranged as simply and concisely as 
possible. The book is especially intended for use in laboratory work 

"It is a convenient and useful little work, and will more than repay the outlay necessary 
for its purchase in the saving of time which would otherwise be consumed in looking up the 
various points of technique so clearly and concisely laid down in its pages." — American Med.- 
Surg. Bulletin. 

FEEDING IN EARLY INFANCY. By Arthur V. Meigs, M. D. 
Bound in limp cloth, flush edges. Price, 25 cents net. 

Synopsis : Analyses of Milk — Importance of the Subject of Feeding in Early 
Infancy — Proportion of Casein and Sugar in Human Milk — Time to Begin Arti- 
ficial Feeding of Infants — Amount of Food to be Administered at Each Feed- 
ing — Intervals between Feedings — Increase in Amount of Food at Different 
Periods of Infant Development — Unsuitableness of Condensed Milk as a Sub- 
stitute for Mother's Milk — Objections to Sterilization or ** Pasteurization " of 
Milk — Advances njade in the Method of Artificial Feeding of Infants. 
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MATERIA MEDICA FOR NURSES. By Emily A. M. Stonky. 
Graduate of the Training-school for Nurses, Lawrence, Mass.; late 
Superintendent of the Train ing-school for Nurses, Carney Hospital, South 
Boston, Mass. Handsome octavo, 300 pages. Cloth, $1.50 net. 

The present book differs from other similar works in several features, all of 
which are introduced to render it more practical and generally useful. Tlie 
general plan of contents follows the lines laid down in training-schools for 
nurses, but the book contains much useful matter not usually inclmled iii works 
of this character, such as Poison-emergencies, Ready Dose-list, Weights and 
Measures, etc., as well as a Glossary, defining all the terms in Materia Medica, 
and describing all the latest drugs and remedies, which have been generally 
neglected by other books of the kind. 

ESSENTIALS OF ANATOMY AND MANUAL OF PRACTI- 
CAL DISSECTION, containing " Hints on Dissection." By Chari »':s 
B. Nancrede, M. D., Professor of Surgery and Clinical Surgery in the 
University of Michigan, Ann Arbor ; Corresponding Member of the Royal 
Academy of Medicine, Rome, Italy ; late Surgeon Jefferson Medical Col- 
lege, etc. Fourth and revised edition. 1 ost 8vo, over 500 pages, with 
handsome full-page lithographic plates in colors, and over 200 illustrations. 
Price : Extra Cloth or Oilcloth for the dissection-room, $2.00 net. 

Neither pains nor expense has been spared to make this work the most ex- 
haustive yet concise Student's Manual of Anatomy and Dissection ever pub- 
lished, either in America or in Europe. 

The colored plates are designed to aid the student in disst'cting the nniscles 
arteries, veins, and nerves. The wood-cuts have all been specially drawn am* 
engraved, and an Appendix added containing 60 illustrations representing the 
Structure of the entire human skeleton, the whole being based on the eleventh 
edition of Gray's Anatomy, 

A MANUAL OF PRACTICE OF MEDICINE. r>y A. A. Stkvens, 
A. M., M. D,, Instructor in Physical Diagnosis in the University of Penn- 
sylvania, and Professor of Pathology in the Woman's Medical College of 
Pennsylvania. Specially intended for students preparing for graduation 
and hospital examinations. Post 8vo, 519 pages. Numerous illustrations 
and selected formulx\ Price, bound in tlexiblc leather, ;^2.oo net. 

FIFTH EDITION, REVISED AND ENLARGED. 

Contributions to the science of medicine have poured in so rapidly during the 
last quarter of a century that it is well-nigh impossible for the student, with the 
limited time at his disposal, to master elaborate treatises or to cull from them 
that knowledge which is absolutely essential. P'rom an extended experience in 
teaching, the author has been enabled, by classification, to group allied symp-. 
toms, and by the judicious elimination of theories and redundant explanations 
to bring within a comparatively small compass a complete outline of the praC' 
tioe of medicine. 
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MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

By A. A. SrKVKNS, A. M., M. D., Instructor of Physical Diagnosis ir 
University of Pennsylvania, and Professor of Pathology in the Won 
Medical College of Pennsylvania. 44S page?. Price 
leather, 12.25. 

BBOOHD EDITION, BSTISBD. 

This wholly new volume, which is based on the last edition of the Phnt 
fm>»w, comprehends the following sections: Physioli^ical Action of Drugs; 
Drugs ; Remedial MeaiiUres other than Drugs ; Applied Therapeutics ; Incom- 

Slibilityin Prescriptions; Table of Doses; Indei of Drugs; and IndM of 
.seases; the treatment being elucidated by more than two hundred formulre. 
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NOTES ON THE NEWER REMEDIES; Iheir Therapeutic Ap- 
plications and Modes of Administration. By David Cehna, M. D., 

Ph. D., Demonstrator of and Leeliirer on Experimental Therajieulics in 
the University of Pennsylvania. I'osl-oetavo, 253 pages. Price, f 1.25. 

BECOHD EDITION, RE-WBITTEH AND OBEATLT ENLABQBD. 

The work takes up in alphabetical order all the newer remedies, giving their 
physical properties, solubility, therapeutic applications, administration, and 
chemical formula. 

Il thus forms a very valuable addition to the various works On therapeutics 

Chemiils are so multiplying compounds, that, if each compound is to be thor- 
oughly studied, investigations must be carried far enough to determine the prac- 
tical importance of the new agents. 






TEMPERATURE CHART, Prepaied by D. T. LAiNfe, M, D. Siie 
8x13^ inches. Price, per pad of 25 charts, 50 cents. 

A conveniently arranged chart for recording Temperature, with columns for 
daily amounts of Urinary and Fecal Encretions, Kood, Remarks, etc. On the 
back oS each chart is given in full the method o[ Brand in the treatment of 
Typhoid Fever. 
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A TEXT-BOOK OF HISTOLOGY, DESCRIPTIVE AND PRAC- 
TICAL. For the Use of Students. By Arthur Clarkson, M. B., 
C. M., Edin., fonnerly Demonstrator of Physiology in the Owen's G)llege, 
Manchester; late Demonstrator of Physiology in the Yorkshire G)llege, 
Leeds. Large 8vo, 554 pages, with 22 engravings in the text, and 174 
beautifully colored original illustrations. Price, strongly bound in Cloth, 
$6.00 net. 

The purpose of the writer in this work has been to furnish the student of His- 
tology, in one volume, with both the descriptive and the practical part of the 
science. The first two chapters are devoted to the consideration of the general 
methods of Histology ; subsequently, in each chapter, the structure of the tissue 
or organ is first systematically described, the student is then taken tutorially over 
the specunens illustrating it, and, finally, an appendix affords a short note of the 
methods of preparation. 

"The work must be considered a valuable addition to the list of available text-books, and 
is to be highly recommended." — New York Medical Journal. 

" One of the best works for students we have ever noticed. We predict that the book will 
attain a well-deserved popularity among our students." — Chicago Medical Recorder. 



THE PATHOLOGY AND TREATMENT OF SEXUAL IM- 
POTENCE. By Victor G. Vecki, M. D. From the second Ger- 
man edition, revised and rewritten. Demi-octavo, about 300 pages. 
Cloth, $2.00 net. 

The subject of impotence has but seldom been treated in this country in the 
truly scientific spirit that it deserves, and this volume will come to many as a 
revelation of the possibilities of therapeusis in this important field. Dr. Vecki's 
work has long been favorably known, and the German book has received the 
highest consideration. This edition is more than a mere translation, for, although 
based on the German edition, it has been entirely rewritten by the author in 
English. 

" The work can be recommended as a scholarly treatise on its subject, and it can be read 
with advantage by many practitioners."— y(?«r»a/ of the American Medical Association. 

ARCHIVES OF CLINICAL SKIAGRAPHY. By Sydney Rowland, 
B. A., Camb. A series of collotype illustrations, with descriptive text, 
illustrating the applications of the New Photography to Medicine and Sur- 
gery. Price, per Part, ti.OQ. Parts I. to V. now ready. 

The object of this publication is to put on record in permanent form some of 
the most striking applications of the new photography to the needs of Medicine 
and Surgery. 

The progress of this new art has been so rapid that, although Prof. RSntgen's 
discovery is only a thing of yesterday, it has already taken its place among the 
approved and accepted aids to diagnosis. 
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DISEASES OF WOMEN. By Henry J. Garrigues, A.M., M. D., 
Professor of Gynecology in the New York School of Clinical Medicine; 
Gynecologist to St. Mark's Hospital and to the German Dispensary, New 
York City. In one handsome octavo volume of 728 pages, illustrated by 
335 engravings and colored plates. Prices: Cloth, JJ54.00 net; Sheep or 
Half-Morocco, $^.00 net. 

A PRACTICAL work on gynecology for the use of students and practitioners, 
written in a terse and concise manner. The importance of a thorough know- 
ledge of the anatomy of the female pelvic organs has been fully recognized by 
the author, and considerable space has been devoted to the subject. The chap- 
ters on Operations and on Treatment are thoroughly modern, and are based 
upon the large hospital and private practice of the author. The text is eluci- 
dated by a large number of illustrations and colored plates, many of them being 
original, and forming a complete atlas for studying embryology and the anatomy 
of i\iQ female genitalia^ besides exemplifying, whenever needed, morbid condi< 
lions, instruments, apparatus, and operations. 

Second Edition, Thoroughly Revised. 

The first edition of this work met with a most appreciative reception by the 
medical press and profession both in this country and abroad, and w^as adopted 
as a text-book or recommended as a book of reference by nearly one hundred 
colleges in the United States and Canada. The author has availed himself of 
the opportunity afforded by this revision to embody the latest approved advances 
in the treatment employed in this important branch of Medicine. He has also 
more extensively expressed his own opinion on the comparative value of the 
different methods of treatment employed. 

*' One of the best text-books for students and pr;)ctitioners which has been published in 
the English language; it is condensed, clear, ana comprehensive. The profound learning 
and great clinical experience of the distinguished author find expression in this book in a 
most attractive and instructive form. Young practitioners, to whom experienced consultants 
may not be available, will find in this book invaluable counsel and help." 

Thad. a. Rbamv, M. D., LL.D., 

Professor of Clinical Gynecology ^ Medical College of Ohio ; Gynecologist to tht Good 

Samaritan and Cincinnati Hospitals. 



A SYLLABUS OF GYNECOLOGY, arranged in conformity witb 
" An American Text-Book of Gynecology." By J. W. Long, M. D., 
Professor of Diseases of Women and Children, Medical College of Vir- 
ginia, etc. Price, Cloth (interleaved), $1.00 net. 

Based upon the teaching and methods laid down in the larger work, this will 
not only l)e useful as a supplementary volume, but to those who do not already 
possess the text-lxx)k it will also have an inde{)endent value as an aid to the 
practitioner in gynecological work, and to the student as a guide in the lecture- 

ivom, as the subject is r.resented in a manner at once systematic, clear, succinct, 

^d pracdcaL 
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THE AMERICAN POCKET MEDICAL DICTIONARY. Kditcd 
by W. A. Newman Dori.and, M. IJ., Assistant Ob-slcirician to the lIo>pital 
of the University of Pennsylvania; Fellow u{ tiic American Academy of 
Medicine. Containing the pronunciation and definition of over 26,000 
words used in medicine and the kinrlied sciences, with 64 extensive tal»les. 
Handsomely bound in flexible leather, limp, with gold eilges and patent 
thumb index. Price, $1.25 net. 

SECOND EDITION, REVISED. 

Over 26,000 Words, (S4 Valuablv Tahhs. 

This is the ideal pocket lexic<Mi. It is an ab>olutely new book, and not a re- 
vision of any old work. It is complete, defining ail the terms of modem medi- 
cine and forming a vocabulary of over 26,000 wonls. It gives the prununriation 
of all the terms. It makes a special feature of the newer woids neglected by 
other dictionaries. It contains a wealth of anatomical tables of special v.tlue to 
students. It formu a handy volume, indi-pensai)le t«» every midieal man. 

SAUNDERS' POCKET MEDICAL FORMULARY. By William 
M. Powell, M.D., Attending Physician to the Mercer House for Invalid 
Women at Atlantic City. Containing l»Soo Kormuhe, selected from several 
hundred of the best known authorities. Forming a handsome and con- 
venient pocket companion of nearly 300 printed pages, with blank leaves 
for Additions ; with an Api)endix containing Posological Table, Formuhi* 
and Doses for Hypodermatic Medication, Poisons and their Antidotes, 
Diameters of the Pemale Pelvis and Knetal Head, Obstetrical Table, Diet 
List for Various Diseases, Materials and Drugs uscel in Antiseptic Surgery, 
Treatment of Asphyxia from Drowning, Surgical Remembrancer, Tables 
of Incompatibles, Eruptive Fevers, Weights and Measures, etc. Hand- 
somely bound in morocco, with side index, wallet, and flap. Price, $1.^$ 
net. 

FIFTH EDITION, THOROUGHLY REVISED. 

"This litUe book, that cin be convcuiciitly carried in tin: i«^i krt, ront.uti.s an iininntsc 
amount of material. It is very imctui, and as the name oi the author of r.ieh pit-si liptioii ih 
given, is unusually reliable." — AVrt' I'orA- Mi'dicai Ki'tonf. 

A COMPENDIUM OF INSANITY. IJyJouN B. Chaimn, M.D., I.L.D., 

Physician-in-Chicf, Pennsylvania Hospital for the Insane; late Physician- 
Superintendent of^the Willaid State Hospital, New York; Honorary Mem- 
ber of the Medico- Psychological Society of (ireat Britain, of the Society of 
Mental Medicine of Pelgium. l2mo, 234 pages, illust. Cloth, 51.25 net. 

The author has given, in a condensed and ctmcise form, a C(mipendium of 
Diseases of the Mind, for the convenient u.sc and aid of phy.sicians ami .students. 
It contains a clear, concise statement of the clinical asi>ects of the various ab- 
normal mental comlitions, with directions as to the most api)roved methods of 
managing and treating the insane. 

" The practical parts of Dr. Chapin's book are what constitute its distinctive merit. We 
desire especially, however, to call attention to the fact that in the subject of the therapeutics 
of insanity the work is exceedingly valuable. The author has made a distinct addition to the 
lieenture of bis spcc'vAty."—Phiiadelphia Medical Journal. 
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AN OPERATION BLANK, with Lists of Instruments, 

quired in Various Operations. Prepared by W. W. Keen, M, D., 
I,[..D., Profe56or of Printiples of Surgery in ihe JelTersoQ Medical Col- 
lege, Philadelphia. Price per Pad, coatainiog Blanks for fifty operalionB, 
50 eeuls uel. 

BECOHS EDITIOH, BEVI8BD FOBH. 

A convenient blank, suitable for nil opcralions, giving complele iMslruclioni 
regarding necessary preparation of patient, etc., with a full list of dressings and 
medicines to be employed. 

On the hack of each blank is a list of instniments used— vii- general instrn 
menls, etc., required for all operations; and special instruments for sut^ery of 
the brain and spine, mouth and throat, abdomen, rectum, male and female 
genito-urinary organs, the bones, etc. 

The whole forming a neat pad, arranged for hanging on the wall of a sur- 
geon's office or in the hospital operating-room. 

ration ^r ihe paltEnt andlhc room as well 33 for the liummeDts, dnsilngt. add antiscpllci 
Diicdcd ■•~Nm York Midicul Srccrd 

"Covers about all llial can Ix needed in any operalioQ."— ^«mca« Zaiirai 

"ThE plan b a capital oae/'—Buslaii Mrdical and Snrgical Jburiial. 

LABORATORY EXERCISES IN BOTANY. By EnsoN S. Bastin, 
M. A,. Professor of Materia Medtca and Botany in the Philadelphia Col- 
lege of Pharmacy. Octavo volume of 536 pages, 87 fuU-irage plates. Price, 
Qoth, $2.yx 

This work k intended for the beginner and the advanced student, and it ftilly 
covers the structure of flowering platits, roots, ordinary stems, rhizomes, tubers, 
bulbs, leaves, flowers, fmiss, and seeds. Particular allention H given to the gross 
and microscopical structnre of plants, and to Ihose used in medicine. IHusItb- 
tion; have freely been used to elucidate the text, and a complete index to facil- 
itate reference has been added. 



DIET IN SICKNESS AND IN HEALTH. By Mrs. Ernest Hart, 
formerly Stuilent of the Faculty of Medicine of Paris and of the London 
School of Medicine for Women ; with an Introduction by Sir Henry 
Thompson, F, R. C. S., M. D., London. 220 pages ; illustrated. Price, 
Clolh, 81.50, 

Useful to Ihose who have to nurse, feed, and prescribe for the sick. In 
each case the accepted causation of the disease and the reasons for the special 
diet prescritied are briefly described. Medical men will find the dietaries and 
recipes practically useful, and likely to save them trouble in directing the dietetic 



If 
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P MANUAL OF PHYSIOLOGY, with Practical Exercises. For 

Students and Practitioners. By G. N. Stewart, M. A., M. D., D. Sc, 

lately Examiner in Physiology, University of Aberdeen, and of the New 

Museums, Cambridge University ; Professor of Physiology in the Western 

Reserve University, Cleveland, Ohio. Handsome octavo volume of 848 

pages, with 300 illustrations in the text, and 5 colored plates. Price, Cloth, 

$3.75 net. 

THIRD EDITION, REVISED. 

'* It will make its way by sheer force of merit, and amply deserves to elo so. It is one oj 
the very best English text-books on the subject." — London Lancet. 

" Of the many text-books of physiology published, we do not know of one that so nearly 
comes up to the ideal as does Professor Stewart's volume." — British Medical Journal. 

ESSENTIALS OF PHYSICAL DIAGNOSIS OF THE THORAX. 

By Arthur M. Corwin, A. M., M. D., Demonstrator of Physical Diagno- 
sis in the Rush Medical College, Chicago; Attending Physician to the 
Central Free Dispensary, Department of Rhinology, Laryngology, and 
Diseases of the Chest. 200 pages. Illustrated. Cloth, flexible covers. 
Price, $1.25 net. 

SECOND EDITION, THOROUGHLY REVISED AND ENLARGED. 

SYLLABUS OF OBSTETRICAL LECTURES in the Medical 
Department, University of Pennsylvania. By Richard C. Norris, 
A. M., M. D., Lecturer on Clinical and Operative Obstetrics, University 
of Pennsylvania. Third edition, thoroughly reviseji and enlarged. Crown 
8vo. Price, Cloth, interleaved for notes, ^^2.00 net. 

** This work is so far superior to others on the same subject that we take pleasure in call- 
ing attention briefly to its excellent features. It covers the subject thoroughly, and will 
prove invaluable both to the student and the practitioner. The author has introduced a 
number of valuable hints which would only occur to one who was himself an experienced 
teacher of obstetrics. The subject-matter is clear, forcible, and modern. We are especially 
pleased with the portion devoted to the practical duties of the accoucheur, care of the child, 
etc. The paragraphs on antiseptics are admirable ; there is no doubtful tone in the direc- 
tions given. No details are regarded as unimportant : no minor matters omitted. We ven- 
ture to say that even the old practitioner will nnd useAil hints in this direction which he can- 
not afford to despise." — New York Medical Record. 

A SYLLABUS OF LECTURES ON THE PRACTICE OF SUR- 
GERY, arranged in conformity with «* An American Text-Book 
of Surgery." By N. Senn, M. D., Ph. D., Professor of Surgery in Rusl 
Medical College, Chicago, and in the Chicago Polyclinic. Price, %2.QO. 

This work by so eminent an author, himself one of the contributors to 
"An American Text- Book of Surgery," will prove of exceptional value to 
the advanced student who has adopted that work as his text-book. It is not 
only the syllabus of an unrivalled course of surgical practice, but it is also an 
epitome of or supplement to the larger work. 

" The author has evidently spared no pains in making his Syllabus thoroughly comprehen- 
sive, and har. added new matter and alluded to the most recent authors and operations. Full 
references are also given to all requisite details of surgical anatomy and patholo^." — Brit- 
Medical Journal, London. 
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THE CARE OF THE BABY. By J. P. Crozer Griffith, M. D., 
Clinical Professor of Diseases of Children, University of Pennsylvania; 
Physician to the Children's Hospital, Philadelphia, etc. 404 pages, with 
67 illustrations in the text, and 5 plates. i2mo. :f rice, $1.50. 

SECOND EDITION, BEVISED. 

A reliable guide not only for mothers, but also for medical students and 
practitioners whose opportunities for observing children have been limited. 

*' The whole book is characterized by rare good sense, and is evidently written by a inas« 
ter hand. It can be read with benefit not only by mothers, but by medical students and by 
any practitioners who have not had large opportunities for observing children."— y4w<?r/Vtf« 
yournal of Obstetrics. 

THE NURSE'S DICTIONARY of Medical Terms and Nursing 
Treatment, containing Definitions of the Principal Medical and Nursing 
Terms, Abbreviations, and Physiological Names, and Descriptions of the 
Instruments, Drugs, Diseases, Accidents, Treatments, Operations, Foods, 
Apphances, etc. encountered in the ward or the sick-room. By Honnor 
Morten, author of *• How to Become a Nurse," ** Sketches of Hospital 
Life," etc. i6mo, 140 pages. Price, Cloth, |5i.oo. 

This little volume is intended for use merely as a small reference-book which 
can be consulted at the bedside or in the ward. It gives sufficient explanation 
to the nurse to enable her to comprehend a case until she has leisure to look up 
larger and fuller works on the subject 

DIET LISTS AND SICK-ROOM DIETARY. By Jerome B. Thomas, 
M. D.y Visiting Physician to the Home for Friendless Women and Children 
and to the Newsboys* Home ; Assistant Visiting Physician to the Kings 
County Hospital; Assistant Bacteriologist, Brooklyn Health Department. 
Price, Cloth, I1.50 (Send for specimen List) 

One hundred and sixty detachable (perforated) diet lists for Albuminuria, 
Anaemia and Debility, Constipation, Diabetes, Diarrhoea, Dyspepsia, Fevers, 
Gout or Uric-Acid Diathesis, Obesity, and Tuberculosis. Also forty detachable* 
sheets of Sick-Room Dietary, containing full instructions for preparation of 
easily-digested foods necessary for invalids. Each list is numbered onfyt the 
disease for which it is to be used in no case being mentioned, an index key 
being reserved for the physician's private use. 

DIETS FOR INFANTS AND CHILDREN IN HEALTH AND 
IN DISEASE. By Louis Starr, M. D., Editor of " An American 
Text-Book of the Diseases of Children." 230 blanks (jwcket-book size), 
perforated and neatly bound in flexible morocco. Price, 51.25 net. 

The first series of blanks are prepared for the first seven months of infant 

life; each blank indicates the ingredients, but not the quantiths^ of the food. 

the latter directions being left for the physician. After the seventh month, 

modjfications Ixiing less neceKsarj', the diet lists are printed in full. Formula 

^ tne preparation of diluents and foods are appended. 
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HOW TO EXAMINE FOR LIFE INSURANCE. By Joi*N M. 
Keating, M. D., Fellow of the College of Physicians and Surgeons of 
Philadelphia; Vice-President of the American Pediatric Society; Ex- 
President of the Association of Life Insurance Medical Directors. Royal 
8vo, 211 pages, with two large half-tone illustrations, and a plate prepared 
by Dr. McClellan from special dissections ; also, numerous cuts to elucidate 
the text. Third edition. Price, Cloth, %2J0O net. 

** This is by far the most useful book which has yet appeared on insurance examination, a 
subject of growing interest and importance. Not the least valuable portion of the volume is 
Part II., which consists of instructions issued to their examining physicians by twenty-four 
representative companies of this country. As the proofs of these instructions were corrected 
by the directors of the companies, they form the latest instructions obtainable. If for these 
alone, the book should be at the right hand of every physician interested in this special branch 
of medical science." — The Medical News ^ Philadelphia. 

NURSING: ITS PRINCIPLES AND PRACTICE. By Isabel 

Adams Hampton, Graduate of the New York Training School for 
Nurses attached to Bellevue Hospital; Superintendent of Nurses and 
Principal of the Training School for Nurses, Johns Hopkins Hospital, 
Baltimore, Md. ; late Superintendent of Nurses, Illinois Training School 
for Nurses, Chicago, 111. In one very handsome i2mo volume of 512 
pages, illustrated. Price, Cloth, $2.00 net. 

SECOND EDITION, BEVI8ED AND ENLARGED. 

This original work on the important subject of nursing is at once comprehensive 
and systematic. It is written in a clear, accurate, and readable.style, suitable 
alike to the student and the lay reader. Such a work has long been a desidera- 
tum with those entrusted with the management of hospitals and the instruction of 
nurses in training-schools. It is also of especial value to the graduated nurse 
who desires to acquire a practical working knowledge of the care of the sick 
and the hygiene of the sick-room. 

OBSTETRIC ACCIDENTS, EMERGENCIES, AND OPERA- 
TIONS. By L. Ch. Boisuniere, M. D., late Emeritus Professor of 
Obstetrics in the St. Louis Medical College. 381 pages, handsomely illus- 
trated. Price, ^2.00 net. 

" For the use of the practitioner who, when away from home, has not the 
opportunity of consulting a library or of calling a friend in consultation. He 
then, being thrown upon his own resources, will find this book of benefit in 
guiding and assisting him in emergencies." 

INFANT'S WEIGHT CHART. Designed by J. P. Crozer Griffith, 
M. D., Clinical Professor of Diseases of Children in the Universily of Penft 
sylvania. 25 charts in each pad. Price per pad, 50 cents net. 

A convenient blank for keeping a record of the child's weight during the first 
two years of life. Printed on each chart is a curve representing the average weight 
of a healthy infant, so that any deviation from the normal can readily be detected 
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'T-'HAT thtfB exists a need for thoroughly rrliable hand-books on the leading 
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tie manijBlB are not merely candeoutions fram present literature, but 
: ably written by well-known authors and practitioners, most of them baine 
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has enabled the publisher to render the mechanical pgrtion 
of the high literary standard attained by thcss books. 

Any of these Manuals will ba mallid on rscilpt of p: 
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SAUNDERS' NEW SERIES OF MANUALS. 



VOLUMES PUBLISHED. 



PHYSIOLOGY. By Joseph Howard Raymond, A. M., M. D., Professor 
of Physiology and Hygiene and Lecturer on Gynecology in the Long 
Island College Hospital, etc. Price, ;j5i.25 net. 

SURGERY, General and Operative. By John Chalmers DaCosta, 
M. D., R-ofessor of Clinical Surgery, Jefferson Medical College, Philadel- 
phia. Second edition, revised and greatly enlarged. Octavo, 91 1 pages, 
386 illustrations. Cloth, ;^4.oo net; H alf- Morocco, ;^5. 00 net. 

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. 

By E. Q. Thornton, M. D., Demonstrator of Therapeutics, Jefferson 
Medical College, Philadelphia. Price, $1.25 net. 

MEDICAL JURISPRUDENCE. By Henry C. Chapman, M. D., Pro- 
fessor of Institutes of Medicine and Medical Jurisprudence in the Jeffer- 
son Medical College of Philadelphia, etc. Price, $i.So net. 

SURGICAL ASEPSIS. By Carl Beck, M.D., Surgeon to St. Mark's 
Hospital and to the German Poliklinik ; Instructor in Surgery, New Y<M:k 
Post-Graduate Medical School, etc. Price, lii.25 net. 

MANUAL OF ANATOMY. By Irving S. Haynes, M.D., Adjunct 
Professor of Anatomy and Demonstrator of Anatomy, Medical Department 
of the New York University, etc. Price, $2.50 net. 

SYPHILIS AND THE VENEREAL DISEASES. By James 
Nevins Hyde, M. D., Professor of Skin and Venereal Diseases, and 
Frank H. Montgomery, M. D., Lecturer on Dermatology and Genito- 
urinaiy Diseases in Rush Medical College, Chicago. Price, ^2.50 net. 

PRACTICE OF MEDICINE. By George Roe Lockwood, M. D., 
Professor of Practice in the Woman's Medical College of the New York 
Infirmary, etc. Price, ;S52.5o net. 

OBSTETRICS. By W. A. Newman Dorland, M. D., Assistant Demon- 
strator of Obstetrics, University of Pennsylvania; Chief of Gynecological 
Dispensary, Pennsylvania Hospital. Price, ^$52,50 net. 

DISEASES OF WOMEN. By J. Bland Sutton, F. R. C. S., Assistant 
Surgeon to the Middlesex Hospital, and Surgeon to the Chel^sea Hospital 
fbrWomen, London ; and Arthur E. Giles, M. D., B. Sc. Lond., F. R. C. S. 
Edin., Assistant Surgeon to the Chelsea Hospital for Women, Londoj;i. 436 
pages, handsomely illustrated. Price, ;S52.5o net. 

IN PREPARATION. 

NERVOUS DISEASES. By Charles W. Burr, M. D., Clinical Profes- 
sor of Nervous Diseases, Medico-Chirurgical College, Philadelphia, etc. 

*#* There will be published in the same series, at short intervals, carefully prepared works 
on various subjects, by prominent specialists. 
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SAUNDERS' QUESTION COMPENDS. 

Arranffed in Qiieslioii and Aiiswtr Form. 

THE LATEST, MOST COMPLETE, and BEST ILLUSTEATBI! 
SEEIES OP COMPENDS EVEE ISSUED. 

Now the Standard AnthoriUes in Medical Literature H 



THE REASON WHY. 

They ate Ihe advance gnard of " Student's Helps " — Ihat DO help ; they are 
the leaders in their special line, well and autherilativety luriUm ty able mm, 
mhe, as leaders in the large college!, knoTB exactly what is wanted liy a student 
preparing for his examinaliens. The judgmenl exercised in Ilie selection of 
authors is fully demonslrated by (heir profeSsioDal elevation. Chosen from the 
ranks of Demonstrators, Quiz-master?, and Assislants, most of them have be- 
come Professors and Lecturers in their respective colleges. 

Each book is of convenient size (5x7 Inches), containing on an average 150 
pages, profusely illustrated, and elegantly printed in clear, readable type, on 
fine paper. 

The entire series, numbering twentyfour subjects, has been kept thoroughly 
revised and enlarged when necessary, many of them being in their fourth and 
lifih editions. 

TO SUM UP. 

Although there are numerous other Qulizes, Manuals, Aids. etc. in the mar- 
ket, none of them approach the " Blue Scries of Question COmpends;" and 
Ihe claim [s made for the following points of excellence: 

:. Professional distinction and repulation of authors, 

2. Conciseness, clearness, anil soundness of Irealraenl. 

3. Siie of type and quality of paper and binding. 
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SAUNDERS' QUESTION-COMPEND SERIES. 

Pricct Goth, $U00 per copyt except when otherwise noted* 

X. ESSENTIALS OF PHYSIOLOGY. 4th edition. Illustrated. Revised and enlarged. 
By H. A. Harb, M. D. (Price. |i.oo net.) 

a. ESSENTIALS OF SURGERY. 6th edition, with an Appendix on Antiseptic Sur- 
gery. 90 illustrations. By Edward Martin, M, D. 

3. ESSENTIALS OF ANATOMY. 6th edition, thoroughly revised. 151 illustrations. 

By Charles B. Nancredb, M. D. 

4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND INORGANIC. 

5th edition, revised, with an Appendix. By Lawrbncb Wolff, M. D. 

5. ESSENTIALS OF OBSTETRICS. 4th edition, revised and enlarged. 75 illustra- 

tions. By W. Easterly Ashton, M. D. 

6. ESSENTIALS OF PATHOLOGY AND MORBID ANATOMY. 7th thousand. 

46 illustrations. By C. E. Armand Sbmple, M. D. 

7. ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS, AND PRE- 

SCRIPTION-WRITING. 5th edition. By Henry Morris, M. D. 

8. 9. ESSENTIALS OF PRACTICE OF MEDICINE. By HenmMorris, M. D. 

An Appendix on Urinb Examin ation. Illustrated. By Lawrei^^Wolff, M. D. 
3d edition, enlarged by some 300 Essential Formulae, selected froiireminent authori- 
ties, by Wm. M. Powell, M. D. (Double number, price ^2.00.) 

10. ESSENTIALS OF GYNECOLOGY. 4th edition, revised. With 62 illustrations. 
By Edwin B. Cragin, M. D. 

XX. ESSENTIALS OF DISEASES OF THE SKIN. 4th edition, revised and enlarged. 
71 letter-press cuts and 15 half-tone illustrations. By Henry W. Stblwagon, M.D. 
(Price, ^i. 00 net.) 

13. ESSENTIALS OF MINOR SURGERY, BANDAGING, AND VENEREAL 
DISEASES. 2d edition, revised and enlarged. 78 illustrations. By Edward 
Martin, M. D. 

X3. ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY, AND HYGIENE. 

130 illustrations. By C. E. Armand Semple, M. D. 

X4. ESSENTIALS OF DISEASES OF THE EYE, NOSE, AND THROAT. 124 

illustrations. 2d edition, revised. By Edward Jackson, M. D., and E. Baldwin 
Glhason, M. D. 

15. ESSENTIALS OF DISEASES OF CHILDREN. 2d edition. By William M. 

Powell, M. D. 

16. ESSENTIALS OF EXAMINATION OF URINE. Cojored "Vogel Scale," 

and numerous illustrations. By Lawrence Wolff, M. 15. (Price, 75 cents.) 

17. ESSENTIALS OF DIAGNOSIS. 55 illustrations, some in colors. By S. Solis- 

CoHEN, M. D., and A. A. Eshner, M. D. (Price, I1.50 net.) 

18. ESSENTIALS OF PRACTICE OF PHARMACY. 2d edition, revised. By L. 

E. Sayre. 

20. ESSENTIALS OF BACTERIOLOGY. 3d edition. 82 illustrations. By M. V. 

Ball, M. D. 

21. ESSENTIALS OF NERVOUS DISEASES AND INSANITY. 48 illustrations. 

3d edition, revised. By John C. Shaw, M. D. 

22. ESSENTIALS OF MEDICAL PHYSICS. 155 illustrations. 2d edition, revised. 

By Fred J. Brockway, M. D. (Price, ^1.00 net.) 

23. ESSENTIALS OF MEDICAL ELECTRICITY. 65 illustrations. By David D. 

Stewart, M. D., and Edward S. Lawrance, M. D. 

34. ESSENTIALS OF DISEASES OF THE EAR. 114 illustrations. 2d edition, re- 
vised and enlarged. By E. Baldwin Gleason, M. D. 

39 



IN PRESS 

FOR PUBLICATION EARLY IN THE FALL OF J899* 



THE INTERNATIONAL TEXT-BOOK OF SURGERY. In two vols. 

By American and British authors. Edited by J. Collins Warren, M. D. 
LL.I)., Professor of Surgery, Harvard Medical School, Boston; Surgeon 
to the Massachusetts General Hospital ; and A. Pearce Gould, M. S., 
F. R. C. S., Eng., Lecturer on Practical Surgery and Teacher of Operative 
Surgery, Middlesex Hospital Medical School ; Surgeon to the Middlesex 
Ho.,pital, Ix)ndon, England. Vol. I. Handstime octavo volume of about 
950 pages, wilh over 400 beautiful illustrations in the text, and 9 litho- 
graphic plates. 

HEISLER'S EMBRYOLOGY. 

A Text-Book of Embryology. By John C. Heisler, M. D., Pro- 
fessor of Anatomy in the Medico-Chirurgical College, Philadelphia. i2mo 
volume of about 325 pages, handsomely illustrated. 

KYLE ON THE NOSE AND THROAT. 

Diseases of the Nose and Throat. By D. Braden Kyle, M. D., 

Clinical Professor of Laryngology and Rhinology, Jefferson Medical Col- 
lege, Philadelphia; Consulting Laryngologist, Rhinologist, and Otologist, 
St. Agnes' Hospital. Octavo volume of about 630 pages, with over 150 
illu.strations and 6 lithographic plates. 

PRYOR PELVIC INFLAMMATIONS. 

The Treatment of Pelvic Inflammations through the Vaglua. 

By W. R. Pryor, M. D., Professor of Gynecology in the New York Poly- 
clinic. i2mo volume of about 250 pages, handsomely illustrated. 

ABBOTT ON TRANSMISSIBLE DISEASES. 

The Hygiene of Transmissible Diseases: their Causation, 
Modes of Dissemination, and Methods of Prevention. By A. 

C. Abbott, M. D., Professor of Hygiene in the University of Pennsyl- 
vania ; Director of the Laboratory of Hygiene. Octavo volume of about 
325 pages, containing a number of charts and maps, and numerous illus- 
trations. 

JACKSON -DISEASES OF THE EYE. 

A Manual of Diseases of the Eye. By Edward Jackson, A. M., 
M. D., late Professor of Diseases of the Eye in the Philadelphia Polyclinic 
and College for Graduates in Medicine. l2mo volume of over 5CX) pages, 
with about 175 beautiful illustrations from drawings by the author. 
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TllEserieH oflrauki included ander this title are nuihorized 
into English of the world-famom 

Lehmann Medictnische Handatknten, 

which for BCientilic accuracy, pictorial beauty, compactrw 
cheBpfieaB surpass any sliniiat voluoies ever published. 

Each volume contains horn 50 to loo colored plates, beeides nunicr- 
Diu Iltustratioiis in ihe lexl. The colored pinles have been executed by Ibe 
most skiirul German Itlhogcaphers, in some cases more than twenty im- 
presiiioas being required to obtain the desired lesult. Each plate is accom- 
panied by a full and appropriate description, and each book cnnlains a con- 
deixsed but adequate outline of tbe subject to whjth it is devoted. 

One of Ihe most valualile featnies of these atlases is that they offer a 
ready and Eatisfactory substitute for clinical obseivation. Snch ob. 
servalion, of course, 15 available only to the residents in large mcdieal centers; 
and even then the requisite variety is seen only after long years of routine 
hoipital work. To those unable to- attend important clinics these books 
will be absolutely indispensable, as presenting in a complete and con- 
venient form the most accurate reproductions of clinical worlt, interpreted 
by the most competent of clinical teachers. 

While appreciating llie Value of such colored plates, the profession has 
heretofore been praclically debarred from purchasing similar works because 
of iheir exlremely high price, made necessary by a Limited sale and an 
enowious expense of production. Now, however, by leason of their pio- 
jecled ufiiversal translation and reproduction, affording iiiternBtional dis- 
tribution, the publishers have been enabled lo secure for these atlases the 
beat artistic and professional talent, to produce them in the most 
elegant style, and yet lo offer them at a price heretofore unappioached 
in cheapness. The great success of the undertaking is deroonslrated 
by the fact that the volumes have already appeared in nine different 
languages— German, English, Frimch, Itaiiati, Ruij,iaii, Spanish, fJanish, 
Swedish, and Hungarian. 

The same careful anil competent editorial, supervision has been 
. secured in the English edition as in the originals. The translations have 
^ been edited hj* the leading American specialists in Ihe diflcreiit sub- 
jects. The volumes ale of a uniform and eonvenieiil siee (5 x 7 ji inches), 
and are suhslanlially bound in cloth. 
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rf External Diseases ol the Eye. By Dr. O. Haab, 
ftrich. Edited by G. K. dk Suiweinitz, M.D.. Profes- 
,f Ophthalmology, Jeffctson Medical College, PhiUdel- 

\Vith loo colored illusttaiions. 
of Skin Diseases. Bv Pbof. Dk. Franz Mrackk, of 
ina. Wiih 80 colored plates from origiDal watcr-colots 
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